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BOLTS  — and  a 

NEW  FEEDER  PANEL 
IS  ERECTED  .  .  I 


Outstanding  among  the  advantages  of  Wesloii 
Miniature  Control  Units  are  their  ease,  speed,  and 
economy  of  installation. 

Weston  Miniature  Control  Units  can  he  shipped 
completely  wired  ...  Only  the  external  connections 
need  then  be  made  at  the  station  . . .  Instruments  and 
control  switches  for  additional  motors,  generators, 
synchronous  condensers,  feeders  of  various  capaci¬ 
ties  may  be  installed  by  simply  bolting  on  the  a<ldi- 
tionalWeston  Control  Units  to  those  already  installed 
and  making  the  external  connections . . .  This  means 
economy— positive  savings  in  time,  labor,  and  con¬ 


venience. 


Developing  out  of  central  station  needs,  and 
backed  by  the  experience  and  resources  which  have 
enabled  Weston  to  pioneer  every  important  electri¬ 
cal  instrument  advance  for  forty-three  years,  these 
new  miniature  control  units  offer  the  practical  solu¬ 
tion  of  a  real  problem.  Their  advantages  are  now 
available  to  every  switchboard  buyer. 

WRITE  FOR  FOLDER  WW 


Features  of  Weston  Miniature  Control  Units 

Reduced  initial  cost — no  awkward  or  costly  panel. 

Reduced  operating  cost — one  attendant  can  handle  Rve  times  as 
many  circuits. 

Closer  supervision — control  oi  five  times  as  many  circuits  in  the 
same  panel  length. 

Reduced  "human  error" —  operator  closer  to  instruments  and 
control  switches. 

Quicker  operation — more  compact  centralization  of  control. 

Saves  space — 80%  less  space  needed. 

Ease  and  speed  of  installation  —  units  shipped  completely  wired 
ready  to  connect  to  external  circuits — additional  units  simply 
bolted  on. 

Flexibility  of  arrangement — all  parts  interchangeable  and  stand¬ 
ardized  as  to  size. 

Practical  freedom  from  maintenance — Weston's  inimitable,  sturdy, 
precise  construction. 

Ease  of  repair  when  damaged  by  unusually  severe  service  —  com¬ 
plete  movement  assembly  easily  removed. 

Ease  of  inspection — all  instrument  and  instrument  transformer  con¬ 
nections  accessible  at  front  of  board. 
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A  TWIST  THAT  REDUCES 
OVERHEAD  EXPENSES 


Services  have  usually  consisted  of  two 
or  three  single  weather  proof  wires 
strung  between  pole  and  building.  Sun 
and  rain  reduce  the  covering  to  useless 
braids,  and  winds  beat  the  separate  wires 
together,  producing  shorts. 

OKONITE  TWISTED  SERVICE  CABLE  eliminates 
these  familiar  troubles.  The  conductors 
are  insulated,  really  insulated  with  a  thick 
wall  of  OKONITE  rubber,  and  specially 
treated  braids  are  wrapped  over  that. 
Then  the  braided  and  insulated  conductors 
are  twisted  into  a  flexible  cable  which 
handles  more  easily,  looks  better,  serves 
better  and  lasts  longer  than  anything 
else  devised  for  such  work.  ^ , 


OKONITE  MKJOUCTS 


Okonita 
Insulated  Wires 
ond  Cables 


Varnished  Cambric 
Cables 


Okonite 
Insulating  Tope 


Manson  &  Dundee 
Friction  Tapes 


Okocord 


Okoloom 


Superintendents  of  overhead 
plant  will  find  OKONITE  TWISTED 
SERVICE  CABLE  o  practical  prod¬ 
uct  of  proven  performance. 
Send  for  sample  and  a  copy 
of  ‘^Twisted  Service  Cable/' 
which  is  a  manual  showing 
what  it  is  and  how  to  use  it. 


OKONITECAUENOEIt 

roODOCTS 


Impregnated 
Paper  Cobles 

Super-tension  Cables 

Splicing  Materials 


THE  OKONITE  COMPANY 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC  ^ 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 
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Rented  water  heaters  bui  Id  load 


I  have  a  conviction  that  the  most 
important  function  of  a  utility  execu¬ 
tive  is  to  see  to  it  that  those  whom 
he  serves  know  his  company  as  he 
would  wish  it  to  be  known. 

J.  F.  OWENS, 

President 

National  Electric  Light  Association 


— Direct-Stroke  theory  backed 
bv  field  experiences  and  slow 
cloud  ionization,  contends  West- 
inj^house  engineer  who  sees  it 
physically  impossible  for  a  cloud 
to  discharge  in  short  enouizh  time 
to  ^ive  very  hijzh  induced  voltages 
<  n  the  line — p.  420. 


fticctric  heat  is  economical 
according  to  shop  experience  of  a 
large  railroad.  Savings  amount 
to  six  times  the  cost  of  the  electric 
beat  and  are  represented  by  defi¬ 
nitely  improved  results — p.  423. 


— Consumers  rent  water  heaters 
from  utility  company  for  a  dollar 
a  month  in  Portland,  Ore.  Plan 
to  speed  use  proves  satisfactory 
Available  to  any  consumer  who 
signs  for  service  for  three  years  on 
flat  rate —  />.  427. 


--I^ct  the  local  manager  manage 
is  admonition  of  executive  of  one 
holding  organization  which  has 
recently  inaugurated  a  new  policy 
to  give  local  autonomy  in  the  in¬ 
terest  of  maintaining  good  public 
relations — />.  42S. 

Wood  ring  denies 

— Kansazi  utilities  are  praised 
by  Governor  Woodring,  who  sees 
them  to  be  both  good  citizens  and 
fair  corporations.  Single  exception, 
to  blanket  approval,  as  extended 
by  the  (lovernor,  was  cause  of 
recent  row — p. 


— Structural-shape  conductors 

show  increased  efficiencies.  Engi¬ 
neers  develop  busbars  of  aluminum 
which  are  said  to  overcome  the 
shortcomings  of  tubes  and  bars. 
Installation  costs  reduced;  overall 
savings  shown — p.  418. 


— Hydrogen-cooled  generators 
have  definite  economic  merit,  con¬ 
cludes  development  engineer  who 
foresees  extension  of  this  principle 
as  next  major  step  in  turbo-gener¬ 
ator  design.  Experimental  service 
data  reported — p.  408. 

anti-utility  bias 

— Far  more  efficient  boilers 
result  from  increased  steam  pres¬ 
sures  and  temperatures,  but  re¬ 
cent  progress  has  been  s»)  rapid 
that  standardization  lags  in  new 
de>igns.  .\  new  era  in  boiler  prac¬ 
tice  impciuling? — p.  410. 


Railrodd  saves  with  electric  heat 


Autonomy  for  good  public  relations 


Kansas  Governor  Praises  Li3ht  and  Power 
Utilities  of  His  State 


SPEAKING  to  4,(K)0  persons  at  Bald¬ 
win,  Kan.,  last  week.  Governor 
Harry  H.  WfMKlring  of  that  state  had 
much  to  say  of  the  utility  situation  in 
the  conimonwealth  and  especially  the 
matter  of  rates.  After  condemningr 
“one  of  the  lar)>;est  and  most  ruthless 
of  these  corporations” — ^the  allusion 
evidently  heinj?  to  the  Cities  Service 
Company,  whose  contention  with  the 
state  administration  over  gas  rates  has 
been  reported  in  previous  is.sues  of  the 
Electric  AL  World — the  Governor  said 
in  part : 

I  am  hai)py  to  say  that  for  the  most 
liart  the  state.  i)roceediiiK  in  an  orderly, 
legal  manner,  has  met  with  hearty  co-op¬ 
eration  upon  the  part  of  the  heads  of  most 
Kansas  utilities.  Meeting  tliese  men  around 
the  council  table,  we  have  found  them  not 
only  willing  but  eager  to  meet  the  situation 
fairly  and  promptly.  I  am  happy  to  report 
that  Kansas  public  service  companies  have 
voluntarily  as  a  result  of  these  confer¬ 
ences  announced  reductions  in  gas  rates 
affecting  136  cities  and  in  electric  rates 
affecting  330  cities.  It  is  quite  probable  in 
some  instances  that  the  state  through  the 
Public  Service  Commission  will  be  obliged 
to  fight  to  the  bitter  end,  but  I  am  confi¬ 
dent  public  sentiment  will  win. 

In  this  fight  I  am  concerned  only  in  the 
reduction  of  rates  to  consumers.  All  other 
matters  which  may  have  arisen  coincident 
with  this  controversy  are  beside  the  point. 
1  feel  certain  that  if  all  utility  rates,  as 
well  as  other  necessities,  can  be  brought  to 
the  same  level  to  which  the  incomes  of  the 
farmer  and  the  small  wage  earner  now  have 
been  reduced,  much  go«xl  will  have  been  ac¬ 
complished  toward  relieving  the  present 
situation.  Reductions  in  electric  rates  al¬ 
ready  announced  average  from  11  to  18  jkt 
cent.  In  some  of  the  large  towns  the  rate 
was  cut  down  as  low  as  4  cents  per  kilo¬ 
watt-hour. 

The  small  consumer  will  be  benefited 
as  well  as  the  large  user.  The  saving  will 
vary  fnun  25  cents  a  m(>nth  up.  depending 
upon  the  amonnt  of  energy  used.  In  many 
instances  ik’w  gas  rates  include  the  elimi¬ 
nation  entirely  of  a  service  charge.  With 
one  company,  which  announced  its  rate 
change  effective  with  September  meter 
readings,  the  new  rule  sets  the  minimum 
charge  not  to  exceed  $1,  Heretofore  in 
some  instances  the  minimum  charge  has 
l)een  as  high  as  $1..50  and  even  $2  a  montli. 
.•\lso  one  company  has  inaugurated  a  policy 
of  eliminating  all  service  charges. 

I  cannot  emphasize  too  much  the  pleasure 
I  have  found  in  the  hearty  and  instant  co- 
operatifm  I  have  received  from  many  of  the 
Kansas-owned  and  Kansas-operated  utili¬ 
ties.  It  showed  beyond  question  the  power¬ 
ful  influence  of  a  candid  discussion  of  the 
situation  such  as  could  be  held  whefi  men 
interested  in  the  same  proposition,  though 
from  different  angles,  get  together  round 
a  table  in  a  businesslike  manner.  These 
men  are  interested  in  earning  dividends  on 
their  stock,  and  certainly  I  have  no  dis¬ 
position  to  destroy  the  earning  power  of 
any  stock  owned  by  Kansas  citizens.  They 
realize  as  does  every  one  else  that  when 
labor  and  other  costs  are  cut  to  a  minimum, 


then  the  product  may  take  a  similar  reduc¬ 
tion  without  eliminating  dividends.  .  .  . 

The  public  utility  magnate  who  refuses 
to  reduce  prices  in  line  with  lowered  pro¬ 
duction  costs  is  a  menace  to  the  public 
utility  cori)orations  who  do  lower  their 
prices  and  give  good  service  at  a  reasonable 
cost.  It  is  the  renegade  industrial  autocrat 
who  arouses  in  the  minds  of  the  people  a 
resentment  which  leads  to  drastic  legisla¬ 
tion  injurious  to  all  other  industries,  and  it 
is  these  renegades  with  whom  we  must 
contend.  We  must  fight  our  economic 
battles  without  abandoning  our  Indief  in 
our  individualistic  economic  organization. 

T 

Kansas  Gas  Rate  Case 
Goes  to  Hisfiest  Court 

.\iM*EAL  WA.s  FILED  with  tile  United 
.'States  Supreme  Court  on  August  31  by 
the  VV'estern  Distributing  Company,  a 
Cities  Service  Gas  Company  .subsidiary 
operating  in  Kansas,  against  a  decision 
of  a  three- judge  statutory  federal  court 
sitting  in  that  state  that  the  company 
in  contesting  before  it  a  rate  order  of 
the  Kansas  Public  Service  Commission 
had  not  exhausted  its  remedy  before 
the  .state  regulatory  ho<ly. 

riie  lower  court  held  that  the  plain¬ 
tiff,  before  it  can  .seek  any  remedy  in  the 

T 


A  RHAPSODY  IN  STEEL 


Any  young  woman  can  noxv  operate 
the  controls  for  a  reversing  steel- 
rolling  mill  hy  this  “piano"-typc 
General  Electric  keyboard.  The 
foot  pedals  cause  tivo  5,000-hp. 
motors  to  reverse  from  full  speed 
to  full  speed  in  less  than  hoo 
seconds. 


federal  courts,  must  show  that  the  price 
it  pays  for  gas  at  the  city  gate  and  other 
charges  paid  Henry  L,  Doherty  &  Corn- 
pay  and  the  Cities  Service  Gas  Com¬ 
pany  are  fair  and  reasonable.  The  fact  that 
the  rate  at  the  city  gate  is  an  interstate 
rate  does  not  preclude  inquiry  by  the 
commission,  it  was  held,  into  the  reason¬ 
ableness  of  such  a  rate  for  the  purpose 
of  fixing  the  local  rates  at  Eldorado. 

T 

President  Skinner  Views 
Ensineer  in  Human  Field 

.All  Doi’itTS  as  to  the  practicability  of 
holding  a  Pacific  Coast  convention  of 
the  American  Institute  of  Electrical 
Engineers  at  a  spot  removed  from  the 
larger  cities  were  dispelled  when  246 
registered  for  the  meeting  of  that  grouj) 
at  Lake  Tahoe,  Calif.,  on  .August  25-28. 
.Attendance  at  the  four  general  and  two 
student  sessions  showed  a  remarkably 
high  percentage  of  those  registered. 
Papers  were  of  a  high  caliber  and  well 
diversified  and  several  evoked  consider¬ 
able  discussion. 

In  addressing  the  first  session  Dr. 
Charles  E.  Skinner,  president  of  the 
Institute,  said  that  the  machine  age  has 
brought  a  host  of  problems  and  that  the 
engineer  had  even  been  accused  of  being 
responsible  for  .some  of  the  present-day 
ills.  The  engineer  must  he  humanized 
and  apply  his  methods  of  analysis  and 
solution  of  engineering  problems  to  the 
broader  problems  of  social  and  economic 
welfare,  he  maintained. 

Speaking  briefly  of  Institute  activ¬ 
ities,  F.  L.  Hutchinson,  national  sec¬ 
retary,  predicted  that  much  would  be 
accomplished  for  the  welfare  of  the 
electrical  engineer  through  the  work  of 
a  committee  recently  formed  consisting 
of  some  of  the  most  prominent  members 
of  the  Institute.  He  also  spoke  of  the 
importance  of  having  one  engineering 
body  that  was  qualified  and  authorized 
to  speak  for  the  entire  engineering  pro¬ 
fession  in  matters  of  state-wide  interest. 
.Several  states  have  such  bodies  and 
others  are  in  the  process  of  formation. 

.Among  the  papers  exciting  discus¬ 
sion  was  one  on  electric  power  in  the 
wood-products  industry,  by  C.  E.  Carey 
and  K.  L.  Howe,  which  brought  out  the 
surprising  fact  that  more  than  2.000.00(1 
kw.-hr.  a  year  is  used  in  the  pulp  and 
paper  and  lumber  industries  in  Oregon. 
W'ashington  and  Idaho,  a  consumption 
equivalent  to  the  entire  central-station 
output  in  these  states.  Salvation  of  the 
lumber  industry,  it  was  declared,  de¬ 
pends  upon  greater  use  of  power  and 
in  converting  every  part  of  the  tree,  even 
to  the  bark,  into  commercial  products. 
.As  less  and  less  waste  is  available  for 
power  generation  in  isolated  plants  a 
tremendous  market  should  be  available 
for  power  companies  in  supplying  elec- 
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NEW  CABOT  SWITCHING  STATION  OF  TURNERS  FALLS  POWER  &  ELECTRIC  COMPANY 


Here,  near  Greenfield.  Mass.,  tteo  tie  lines  eonneet  the  system  zvith  the  Xeze  tiiu/land  l\Keer 

.Issoeiation  netzeork.  from  zehieh  I10-kz\  and  69-kz'.  lines  run  to  the  Connecticut  Valley  and  Herkshire 


Hills.  The  .szeiteh  yard  is  on  th 
to  oeenpy  a  sf>aec  about 

trical  cnerf^y  ati«l  process  steam,  it  only 
they  are  alert  to  the  opportunity  that 
lies  ahead. 

Discussion  was  also  hroujj;ht  out 
1)V  a  paper  on  oil-field  electrification 
of  which  H.  ('.  Hill  and  .1.  B.  Sele- 
f|ue  were  the  authors.  It  disclosed 
a  solution  to  one  of  the  most  difficult 
problems  in  oil-well  drilling,  that  of 
applying  motor  drive  to  mud  pumps 
without  the  danger  of  destroying  the 
pump  because  of  high  motor  tortpie 
when  a  stoppage  occurs.  Speefl  and 
tor(|ue  characteristics  of  the  steam  en¬ 
gine  have  now  been  duplicated  by  in¬ 
serting  resistance  and  re.actance  into 
the  rotor  circuit  of  slip-ring  motors  so 
that  the  motor  may  he  stalled  at  250  per 
cent  load  and  remain  so  for  .several 
hours  without  danger  of  burn-out. 

A  valuable  contribution  to  the  knowl¬ 
edge  of  stray  load  los.ses  on  large 
hydraulic  turbine-driven  generators  at 
short  circuit  and  under  rated  loa<l  was 
contained  in  a  study  on  calorimeter 
measurements  made  on  a  large  unit  in 
Canada.  The  inve.stigation  of  the 
authors  ((i.  D.  Floyd  and  J.  R.  Dunbar) 
showed  a  remarkable  agreement  in 
losses  under  the  two  sets  of  conditions, 
riiis  was  thought  to  he  of  great  import¬ 
ance  to  operating  men  since  premiums 
are  now  commonly  placed  on  the 
efficiency  of  prime  movers  and 
since  manufacturers  of  these  units 
are  demanding  greater  accuracy  in  <le- 
termination  of  generator  efficiencies  be¬ 
cause  the  generator  output  is  the  only 
means  of  determining  horsepower  input 
to  the  turbine  shaft.  In  this  stray  load 
losses  are  an  important  factor. 

Tie-line  control  of  interconnecting 
networks  was  the  subject  of  a  paper 
that  brought  lively  discussion.  This 
f>aper.  presented  by  C.  .\.  Powel  and 
T.  C.  Purcell,  dealt  with  a  specific 


c  east  side  of  the  pozoer  canal  .u'rz'inff  the 
600  ft.  loiiff  by  60  ft.  zoide,  using  flat  bits 
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case  where  tie-line  load  regulators  on 
one  system  operated  satisfactorily  in 
conjunction  with  freiiuency  control  on 
the  other.  Di.scussion  brought  out  two 
schools  of  thought,  one  whose  adherents 
advocate  fref|uency  control  and  one 
which  puts  the  emphasis  on  load  con¬ 
trol.  It  was  contended  that  frequency 
control  at  one  end  of  a  tie  line  and  load 
control  at  the  other  might  impose 
undue  burden  upon  one  of  the  other  of 
the  utilities  involved  and  that  frefiuency 
control  is  the  solid  backbone  upon  which 
successful  tie-line  operation  tlcpends. 

Necessity  for  quantitative  measur- 
ments  of  field  intensity  was  forcibly 
brought  out  by  H.  N.  Kalb  and  C.  C. 
C'amphell  in  a  paper  dealing  with  radi*) 
co-ordination.  Work  at  Oregon  State 
College  has  shown  that  interference 
field  strength  only  one-tenth  that  of  the 
broadcast  signal  strength  is  sufficient 
to  cause  unsatisfactory  radio  reception. 

number  of  other  papers  were  pre¬ 
sented  in  accordatice  with  the  program 
printed  in  the  Ei.kctru  ai.  World  for 
August  8.  page  226.  One  evening  meet¬ 
ing  w’as  held,  at  which  C.  E.  Grunsky. 
president  of  the  .American  haigineering 
Council,  ably  discussed  “Business 
Cycles  and  .Some  F'conomic  Problems.” 
Next  year’s  convention  will  be  held  at 
A'ancouver.  B.  C. 

t' 

Many  Utility  Contracts 
Are  Voided  in  New  York 

More  th.xx  4U0  co.ntracts  made  with 
large  consumers  by  utilities  in  New 
Y'ork  State  were  ordered  abolished  on 
Wednesday  by  the  Public  Service  Com¬ 
mission  because  the  contracts  conferred 
special  rates  and  privileges  at  variance 
w  ith  the  published  rate  schedules  on  file 


Cabot  station  and  zeas  desiffiied 
eonstrnelion  thronghont. 

with  the  commission.  .\11  contracts 
made  henceforth  must  be  filc<l  with  the 
commission,  the  order  directs.  This 
cour.se  was  indicated  by  the  commission 
several  months  ago  when  it  conducted 
an  investigation  to  ascertain  how  many 
special  contracts  were  in  existence.  In 
Greater  'New  A'ork  the  commission 
found  sixteen  special  contracts  between 
electrical  companies  and  consumers  that 
did  not  agree  with  the  rate  .schedules 
filed  with  the  commission.  I'lie  rest  of 
the  state  reporte«l  enough  to  put  the 
total  at  the  figure  already  mentioned. 

▼ 

Good  Prosress  Reported 
on  Power  Board’s  Quiz 

Pro(;re.ss  ok  the  Federal  P»)wer  Com¬ 
mission’s  .survey  to  determine  the  in¬ 
vestment  at  Niagara  Falls  has  been  ex¬ 
pedited  materially,  it  is  stated,  by  the 
cordial  co-operation  given  by  repre¬ 
sentatives  of  the  company.  The  plant 
at  Niagara  Falls  long  antedates  the 
|)assage  of  the  water-power  act.  This 
makes  it  necessary  for  the  commission 
to  secure  the  data  upon  wdiich  fair  value 
as  of  the  date  of  the  federal  license  can 
be  baserl.  The  Federal  Power  Com¬ 
mission  as  soon  as  it  determine<l  to  make 
the  study  suggested  to  the  New  A'ork 
authorities  that  they  join  in  it.  This 
the  latter  have  not  seen  fit  to  do. 

Commission  is  in  receipt  of  a  report 
of  progress  from  Dr.  W.  AI.  \\\  Splawn. 
its  special  re.search  assistant  in  charge 
of  the  study  of  ownership  and  control 
of  federal  ptmer  licen.sees.  Corre¬ 
spondence  with  the  companies  has  de¬ 
veloped  few  requests  for  interpretation 
of  the  quest ion.s,  and  no  power  company 
has  declined  to  supply  the  information 
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requested.  Several  of  the  largest 
systems  have  reported  that  they  are  as¬ 
sembling  the  data  and  will  have  the 
rather  voluminous  answers  in  Washing¬ 
ton  before  September  15. 

One  of  the  analysts  employed  in  this 
special  study  is  making  a  full  exami¬ 
nation  of  all  the  records  of  the  Federal 
Trade  Commission’s  investigation.  A 
table  of  contents  and  summary  of  the 
testimony  will  be  prepared  for  the 
I’ower  Commission’s  use,  but  the  ex¬ 
amination  has  already,  it  is  asserted,  dis¬ 
closed  that  it  would  be  impracticable  to 
fdl  in  answers  to  the  Power  Commis¬ 
sion’s  questionnaire  from  the  Trade 
Commission’s  record  even  for  holding 
companies  already  investigated. 

▼ 

Two  Power  Companies  Bid 
for  Muscle  Shoals  Energy 

Meeting  in  plenary  session  at  Wash¬ 
ington  for  the  first  time  on  Monday,  the 
new  Muscle  Shoals  Commission  opened 
the  only  seven  bids  connected  with  the 
lease  of  the  Muscle  Shoals  government 
properties  which  had  then  been  received 
in  response  to  the  136  invitations  to  bid 
which  the  commission  had  sent  out. 
'I'wo  of  these  bids  were  from  power 
companies,  the  Alabama  Power  and  the 
Tennessee  Electric  Power ;  three  from 
chemical  firms,  the  Davison  Chemical 
Company  of  Baltimore,  the  Chemical 
Dev'elopment  Company  of  New  York 
and  the  Baily  hTirnace  Company,  and 
two  from  individuals,  F,  E.  Castleberg 
of  Shreveport,  La.,  and  Lloyd  H.  Smith 
of  Battle  Creek,  Mich.  The  power 
companies,  it  is  stated,  are  interested 
only  in  purchasing  such  surplus  energy 
as  might  be  available  after  the  fertilizer 
requirements  had  been  met. 

Virtually  every  one  of  these  proposals 
is  of  a  tentative  nature.  Not  even 
the  President  could  authorize  acceptance 
of  a  bid.  For  this  reason  the  commis¬ 
sion  is  not  trying  to  hold  any  one  down 
to  a  definite  bid  but  is  merely  seeking 
to  ascertain  the  most  favorable  terms 
at  which  the  project  can  be  leased. 


Chairman  Hobbs  stated  that  the  recom¬ 
mendations  that  the  commission  will 
make  will  give  preference  to  plans  that 
promise  to  produce  the  most  fertilizer. 
The  function  of  the  commission,  as  in¬ 
terpreted  by  him,  is  to  devise  some  plan 
for  disposing  of  the  Muscle  Shoals  proj¬ 
ect.  If  it  proves  impossible  to  obtain 
a  satisfactory  lease  from  private  in¬ 
terests  or  from  farm  associations,  he 
believes  that  the  only  alternative  will 
be  public  operation.  Mr.  Hobbs  believes 
that  estimates  of  the  cost  of  moderniz¬ 
ing  nitrate  plant  No.  1  are  misleading, 
since  he  regards  this  plant  as  being 
obsolete  and  unworthy  of  consideration. 
Plant  No.  2,  however,  can  be  modern¬ 
ized  by  the  expenditure  of  $100,000,  he 
states. 

Further  offers  will  be  received  until 
November  1,  and  those  who  have  sub¬ 
mitted  proposals  will  be  permitted  to 
amend  them  or  to  make  revisions.  Al¬ 
though  it  was  stated  previously  by  mem¬ 
bers  of  the  commission  that  the  most 
acceptable  proposal  probably  would 
come  from  the  American  Farm  Bureau 
Federation,  no  definite  proposition  has 
as  yet  been  submitted  by  that  organiza¬ 
tion.  It  is  understood,  however,  that 
one  is  being  drafted.  A  curious  feature 
about  the  proposal  that  the  Farm  Bureau 
Federation  is  expected  to  lay  before  the 
commission  is  that  it  probably  will  in¬ 
volve  a  scheme  to  obtain  federal  aid  in 
financing  the  lease.  Thus  money  would 
be  withdrawn  from  the  ’t  reasury  as  a 
loan  to  farm  bodies,  which  in  turn  would 
pay  it  to  the  War  Department. 

Fertilizer  Industry  Has  Own  Muscle 
Shoals  View 

Provoked  by  constant  reiteration  of 
the  statement  that  Muscle  Shoals  is  a 
fertilizer  proposition,  spokesmen  for  the 
fertilizer  industry  are  charging  the  ad¬ 
ministration  with  wholly  and  deliber¬ 
ately  ignoring  the  fact  that  the  only 
modern  plant  on  the  government  reser¬ 
vation  is  the  Wilson  Dam  power  plant 
and  that  the  two  nitrogen  plants  present 
this  interesting  but  somewhat  pathetic 
picture :  No.  1  has  never  produced  a 
single  pound  of  nitrogen;  No.  2  in  a 


test  run  back  in  1919  produced  apprn.xi- 
mately  276  tons  and  not  a  pound  since. 
Fertilizer  manufacturers  declare  that 
Muscle  Shoals  in  1931  is  first  of  all  a 
political  proposition  and  second  a  power 
proposition,  that  its  potential  usefulness 
for  the  production  of  fertilizer  lies 
wholly  in  the  past.  They  say  that  toda\ 
there  is  a  world  overproduction  of  nitro¬ 
gen  in  the  face  of  a  shrinking  market 
and  that  American  producers  of  syn¬ 
thetics  are  working  far  below  capacity 
and  carrying  over  a  .surplus  of  tens  oi 
thousands  of  tons. 

T 

Indiana  Utility  Persists 
in  Asking  Regional  Rates 

Another  attempt  to  get  the  Indiana 
Public  Service  Commission  to  approve 
uniform  rates  for  the  so-called  “Sou‘h 
System”  of  the  Public  Service  Company 
of  Indiana  was  made  this  week  by  that 
utility,  whose  last  previous  endeavor  to 
the  same  end,  disapproved  by  the  com¬ 
mission,  was  in  connection  with  the  rate 
case  instituted  by  the  city  of  Blooming¬ 
ton,  Ind.  (Electrical  U’orld,  Augu.>t 
15,  page  267).  The  new  attempt  took 
the  form  of  a  petition  to  the  commis¬ 
sion  to  investigate  electric  rates  in 
southern  Indiana  with  a  view  to  estab¬ 
lishing  more  equitable  and  non-dis- 
criminatory  schedules. 

The  territory  affected  extends  over  24 
counties  in  the  southern  part  of  the 
State  in  which  75  communities  as  well 
as  a  widespread  rural  territory  and  a 
number  of  quarries,  mines  and  other  in¬ 
dustries  outside  the  towns  are  .served 
with  electricty.  The  company  insists 
that  the  “South  System”  is  developed 
to  operate  as  a  unit  and  that  “as  a 
result  of  the  gradual  development  of 
petitioner’s  South  System,  pursuant  to 
the  orders  of  the  Public  Service  Com¬ 
mission  of  Indiana,  rate  structures  have 
been  formulated  and  adopted  with  in¬ 
sufficient  consideration  of  the  South 
Sy.stem  as  a  whole  or  of  the  communi¬ 
ties  of  comparable  size  and  character 
within  the  South  System.” 


SHOALS  BOARD 

Left  to  riifht,  front: 
If’.  F.  McFarland,  Ala.; 
.S'.  F.  Hohh.c,  Ala.;  Col. 
J.  /.  McMullen,  Col. 
//.  B.  Ferguson ;  Mercer 
Reynolds.  Fenn.  Back: 
IF.  H.  Smith,  .dia.;  F.  A. 
(yXeal,  .dnierican  Farm 
Bureau;  J.  F.  Porter, 
Tenn.;  Major  G.  P.  Hill, 
Col.  Ma.r  Tyler.  Capt. 
T.  //.  Green,  secretary. 
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RAPID  PROGRESS  ON  224,00<)-HP.  HYDRO  PLANT  AT  CHATS  FALLS,  ON  OTTAWA 


Pou’cr  from  the  biff  development  at  Chats  Palls,  on  the  Ottawa  River,  one  of  the  largest  hydro-cleetric 
projects  under  construction  in  Canada,  may  he  delivered  by  October.  It  is  a  joint  undertaking  of  the 
Ontario  Hydro-Electric  Pozver  Commission  and  the  Ottawa  Valley  Poxver  Company.  There  are  to  be 
eight — eventually  ten — 28,000-hp.  turbine  units.  The  dam  is  three  miles  in  length.  Transmission  to 

Toronto  will  be  at  220  kv. 

T  ▼  T 


Bra3g,  Marconi,  Thomson 
to  Pay  Tribute  to  Faraday 

A  COMMEMORATION  ADDRESS  in  llODOr 

of  Michael  Faraday  will  be  delivered  at 
Queen’s  Hall,  London,  by  Sir  William 
Hrajjjj  on  Monday.  September  21,  the 
first  day  of  the  centennial  celebration 
of  the  discovery  of  electromagnetic  in¬ 
duction.  Sir  William  is  the  director  of 
the  Royal  Institution,  a  post  wbicb  was 
held  by  Faradiiy  in  bis  time.  Others 
who  will  pay  tribute  to  the  jrreat  British 
electropbysicist  are  Marconi,  Elibu 
riiomson.  Prime  Minister  MacDonald 
and  the  Due  de  Broglie.  This  coni- 
ineniorative  nieetinff  of  Monday  evening 
will  be  broadcast  in  England  by  the 
British  Broadcasting  Corporation,  while 
in  the  United  States  the  National  Broad¬ 
casting  Company  will  rebroadcast  a  por¬ 
tion  of  the  program  between  4  and  5 
p.ni.  Eastern  daylight-saving  time. 

The  exhibition  to  be  jipened  on 
Wednesday  morning,  September  23,  has 
been  arranged  principally  by  the  Insti¬ 
tution  of  Electrical  Engineers  and  will 
be  open  to  the  public  for  about  ten  days. 
The  central  feature  of  this  exhibition 
will  be  reproductions  and  illustrations  of 
Faraday’s  actual  experiments,  prepared 
by  the  Royal  Institution,  together  with 
a  display  of  some  of  his  historic  appa¬ 
ratus.  Faraday’s  chemical  and  electro¬ 
chemical  work,  which,  while  not  .so 
well  known  as  his  discovery  of  electro¬ 
magnetic  induction,  nevertheless  is 
hardly  less  remarkable,  will  be  illus¬ 
trated  by  means  of  special  exhibits  ar¬ 
ranged  by  other  co-operating  societies. 

Upon  invitation  of  both  the  Royal 
Institution  and  the  Institution  of  Elec¬ 
trical  Engineers,  the  American  Institute 
of  Electrical  Engineers  has  appointed 
Dr.  William  McClellan,  past-president, 
as  its  delegate  to  the  celebration  and 


Dr.  A.  E.  Kennelly,  al  so  a  past-presi¬ 
dent,  as  alternate. 

Preceding  tbe  opening  of  tbe  exhibi¬ 
tion,  General  Smuts,  recently  elected 
head  of  the  British  Association  for  the 
.Advancement  of  Science,  will  deliver 
an  address.  On  behalf  of  the  other 
American  societies  invited  to  participate, 
another  past-president  of  the  Institute, 
Dr.  F.  B.  Jewett,  is  scheduled  to  deliver 
brief  felicitations  by  radio  telephone  at 
that  time. 

Among  the  many  other  interesting 
features  of  the  celebration  comes  the  an¬ 
nouncement  of  the  publication  of  Fara¬ 
day’s  diary,  two  volumes  or  more  of 
which  are  expected  to  be  ready  by  the 
time  the  celebration  takes  place.  Fiira- 
day  maintained  a  careful  diary  of  all  of 
his  experimental  work,  which  has  been 
the  possession  of  the  Royal  Institution 
for  over  60  years  unpublished, 

T 

St.  Paul  Tax  Will  Force 
Energy  Rate  Over  Rival’s 

St.  Paul  co.nsumers  of  electricity  will 
pay  higher  rates  than  Minneapolis  users 
if  the  Northern  States  Power  Com¬ 
pany  is  forced  to  continue  payment  of 
a  gross  earnings  tax  in  St.  Paul.  This 
prediction  was  made  on  August  26 
by  Robert  F.  Pack,  president  of  the 
Northern  States  Power  Company,  in  an 
address  before  a  St.  Paul  association. 
Mr.  Pack  discussed  a  proposed  fran¬ 
chise  from  the  city  of  St.  Paul  to  his 
company.  He  pointed  out  that  his 
company  is  the  largest  tax-paying  con¬ 
cern  in  St.  Paul.  The  gross  earnings 
tax  of  5  per  cent  totals  about  $385,0()0 
annually,  he  said.  This  tax  is  not  im¬ 
posed  in  Minneapolis  and  is  not  in  lieu 
of  other  taxes,  which  total  $553,000. 


New  York  Utility  Cases  in 
Court  and  Commission 

Returning  from  an  enforced  trip  out¬ 
side  the  state  due  to  the  illness  and 
death  of  a  relative,  Milo  R.  Maltbie, 
chairman  New  York  Public  Service 
Commi.ssion,  said  this  week  that  he 
would  soon  respond  to  the  letters  from 
Corporation  Counsel  .\.  J.  W.  Hilly  of 
New  York,  noted  last  week  (page  358), 
which  said  that  scores  of  commercial 
customers  of  New  York  C  ity  companies 
were  complaining  that  the  new  rates 
were  bringing  them  increased  instead 
of  decreased  bills. 

The  New  York  Edison  Company,  it 
is  understood,  regards  such  cases'  as 
the  natural  accompaniment  of  putting 
into  effect  a  new  type  of  rate  and  desires 
to  adjust  them  equitably. 

It  was  stated  that  most  of  these  com¬ 
plaints  originate  from  the  demand 
charge  in  cases  where  customers  who 
have  been  billed  on  tbe  basis  of  in¬ 
stalled  capacity  are  claiming  that  under 
present  business  conditions  their  in¬ 
stalled  capacity  does  not  represent  their 
actual  present  demand.  The  utility 
company  is  using  the  measure  of  in¬ 
stalled  capacity  as  a  temporary  ex¬ 
pedient  pending  the  arrival  of  demand 
meters.  No  complaining  customer  will 
have  service  discontinued  without  due 
consideration  of  his  complaint,  it  is  said. 

Application  made  by  Earl  Carroll, 
New  York  City,  for  an  order  compelling 
the  New  York  Edison  Company  to  fur¬ 
nish  direct  instead  of  alternating  current 
to  his  new  theater  (  Electrical  World, 
August  15,  page  270),  was  denied  last 
week  in  the  State  Supreme  Court,  which 
ruled  that  the  company  in  carrying  out 
a  policy  approved  by  the  Public  Service 
Commission  was  not  discriminating 
against  the  Earl  Carroll  Theater,  that 
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there  was  no  law  specifyinj^  the  type  of 
current  to  be  supplied  by  an  electric 
company  to  its  customers  and  no  com¬ 
mon-law  ohlifjations  to  that  effect,  and 
that  if  there  was  any  contractual  obliga¬ 
tion  to  furnish  direct  current  it  ceased 
when  the  old  theater  was  demolished. 
'I'he  court  remarked  that  the  plaintiff 
had  had  time  to  place  his  grievance  be- 
lore  the  Public  Service  Commission 
instead  of  making  a  late  appeal  to  the 
courts. 

'l  o  the  absence  of  Chairman  Malthie 
is  attributed  somewhat  protracted  delay 
in  acting  on  the  proposed  tie-in  l)etween 
tlie  Xiagara-Hudson  and  New  York 
lulison  Company  power  systems  at 
Poughkeepsie,  which  calls  for  exjtetidi- 
ture  of  $7.40(),()()()  and  on  which  work 
was  halted  early  in  the  summer  because 
the  commission  had  not  acted.  Neal 
llrewster,  member  of  the  commission, 
is  (|uoted  a>  saying  that  that  body  would 
not  be  “stampeded”  into  a  <lecision. 

In  an  answer  tiled  with  the  commis¬ 
sion  by  E.  H.  Rosenquest,  president 
of  the  Westchester  Lighting  Com¬ 
pany.  to  complaints  against  that  com¬ 
pany’s  rates  promise  is  made  to  submit 
to  the  commission  revi.sed  schedules  of 
general  electric  and  gas  rates  which 
would  be  advantageous  to  consumers 
and  “would  make  possible  reductions  in 
follow-on  rates  in  the  future.”  The 
new  scale.  Mr.  Ro.senquest  indicated, 
would  keep  the  minimum  charge  at  $1 
a  month,  but  the  9Cccnt  kilowatt-hour 
charge  would  be  reduced  on  accounts  of 
40  hours  or  more  and  again  at  -SO  hours. 
.\  reduction  in  the  OLcent  rate  now  is 
not  provided  until  the  con.sumer  has 
Used  190  kw.-hr. 


Scattered  Happeninss 
in  the  Electrical  Sphere 
UNITED  STATES 

Maine  Commission  Seeks  More  Power 
Announcement  is  made  that  at  the  ne.xt 
session  of  the  Maine  Legislature  there 
will  be  a  move  to  give  the  Public 
Utilities  Commission  of  that  state  com¬ 
plete  authority  to  investigate  electric 
rates  and  the  tinancial  structure  of 
power  companies  and  other  utilities.  An 
appropriation  sufficiently  large  to  hire 
trained  e.xperts  al)le  to  “ct)pe  with  those 
of  the  utilities”  will  al.so  be  sought. 
More  Controversy  in  Kansas  Rates 

Disaj)proval  was  expressed  by  Public 
Service  Commissioner  Hill  of  Kansas 
of  the  new  rate  made  by  the  Empire 
District  Electric  Company  for  Col¬ 
umbus.  Kan.,  reported  last  week,  on  the 
ground  that  because  of  the  discon¬ 
tinuance  of  a  10  per  cent  discount  for 
prompt  payment,  the  rate  was  not  a 
reduction,  but  an  increa.se.  He  therefore 
rejected  this  rate  while  approving  that 
for  Baxter  Springs.  The  Western  Light 
&  Power  Corporation.  Salina,  has  in- 
instituted  a  further  saving  to  customers 
by  cutting  down  the  energy  to  which  its 
top  10-cent  rate  applies  from  50  kw.-hr. 
to  25  kw.-hr. 

Forbid  Commission  to  Fix  Minimum  Rates 
A  three- judge  federal  statutory  court 
in  Montana  has  enjoined  the  Montana 
Public  .Service  Commission  from  en¬ 
forcing  its  order  fixing  minimum  rates 
that  may  be  charged  for  gas  service  by 
the  Great  Northern  Utilities  Company 
in  Shelby,  Mont.,  on  the  ground  that  it 

T  T  T 


ulenies  the  right  of  competition  and  con- 
jtract.  The  gas  company  had  been 
ordered  to  increase  its  rates  to  equ.il 
'those  of  a  competitor. 

Municipal-Plant  Agitation  in  Texas 

Oscar  Monnig,  member  of  the  Fort 
Worth  City  Commission,  has  infinnud 
the  Te.xas  Electric  Service  Coinpan\ 
that  unless  it  again  reduces  its  rate>  in 
that  city  in  the  near  future  a  fight  will 
lie  started  to  issue  $2,0()(),0()()  of  bond- 
for  a  municipal  power  plant.  The 
Council  of  Crystal  City  has  entered  inio 
a  contract  with  Fairbanks,  Morse  (!v 
Company  for  the  construction  of  ,i 
municipal  electric  light  plant,  subject  tn 
a  referendum  vote  within  thirty  (lay>. 
'file  proposed  plant  and  distributing 
system  will  cost  approximately  $128,0(10 

F.mpire  Corporation  Under  New  Control 
Control  of  the  lunpire  Corporation  of 
Philadelphia  has  ])assed  to  the  .\p- 
palachian  (das  Corporation,  bringing  to 
the  latter  many  light  and  jiower.  natural- 
gas,  telephone,  water  and  ice  utilitie>. 
Light  and  power  properties  at  F'indla\. 
Ohio;  Caney,  Kan.;  (lolden.  Colo.; 
Hominy.  Okla.,  and  Bridgeport,  'I'ex.. 
are  affected. 

To  Sell  Ten  Southwest  Missouri  Plants 
The  0/..'irk  Utilities  Compatiy,  a 
Doherty  concern.  h:is  applied  to  the 
.Missouri  Public  .Service  Comtnission 
for  authority  to  sell  electrical  properties 
in  ten  towns  in  southwestern  Missouri 
to  the  Missouri  Public  .Service  Coni- 
pany,  an  Insull  utility.  The  price  would 
lie  ajiproximately  $.U(),()()0.  The  iiroj)- 
erties  are  in  littrgess,  lantha.  Irwin. 
Jerico  .Springs.  Hannon,  Liberal,  .Milo. 
.Moundville  and  .Sheblon. 


MODERN  LIGHTING  FLOODS  BALLROOMS  AND  HOCKEY  RINKS  ALIKE,  WEST  AND  EAST 


On  the  left  is  the  colorama  in  Sweet’s  Persian  Gardens,  Oakland,  Calif.,  xehere  4,250  lamps  on  experimental  three-phase, 
fonr-'wire  circuits  are  used  with  the  latest  de^dees  in  hidden  co7>es  and  modernistic  design.  On  the  right  is  an  indoor 
hockey  rink,  90  ft.  by  ISO  ft.,  in  the  Broadway  Auditorium,  Buffalo.  X.  )’.,  lighted  by  .^2  1 ,5<K>-watt  floodlight  projeetors. 

402  ELFT’I  RICAL  WORLD— Septeniher  .L  1051 


1 


Seattle  Light  Building  in  Trouble 

Negotiations  have  been  started  under 
which  the  city  of  Seattle  may  take  over 
from  the  City  Light  Building  Company, 
a  private  corporation,  what  has  been 
completed  of  the  City  Light  Building  at 
Third  Avenue  and  Madison  Street,  for 
its  actual  worth  to  the  City  Light  De¬ 
partment.  Only  the  basement  and  sub- 
hasement  of  the  structure,  designed  for 
26  stories,  have  been  finished,  financing 
difficulties  preventing  further  progress. 
City  Light  was  to  have  rented  office  and 
power  substation  space  in  the  building 
for  $92,000  a  year.  The  building  was  to 
have  cost  about  $2,000,000, 

Line  Extensions  in  Iowa 
.Sanction  from  the  Iowa  .State  Railroad 
Commission  has  just  been  given  for 
the  construction  of  about  100  miles  of 
transmission  lines  throughout  the  state 
as  follows:  Iowa  Public  Service  Com¬ 
pany.  51  miles;  Iowa  Southern  Utilities 
Company,  30  miles;  People’s  Gas  & 
Electric  Company,  13  miles;  other  com¬ 
panies,  6  miles.  More  petitions  for  per¬ 
mits  await  action. 

Utility  Substation  Exempt  from  Seizure 
The  decision  that  the  city  of  Decatur 
cannot  levy  upon  and  sell  a  substation 
of  the  Georgia  Power  Company  in  that 
city  to  meet  a  disputed  assessment  over 
paving  between  car  tracks  has  been 
rendered  by  the  Georgia  Supreme  Court, 
which  ruled  that  the  city  could  levy 
upon  property  of  the  company  in  De¬ 
catur,  but  that  the  substation  was  an 
integral  part  of  the  property  of  a  public 
utility  necessary  for  the  rendering  of 
public  service  and  therefore  could  not 
be  sold  to  meet  an  assessment  against 
other  property, 

Niangua  River  Hydro  Project 

.Application  has  been  made  by  the 
Missouri  Electric  Power  Company  of 
Dubuque,  Iowa,  to  the  Missouri  Pub¬ 
lic  Service  Commission  for  a  certifi¬ 
cate  of  convenience  and  necessity  for 
the  construction  of  a  hydro-electric  dam 
and  power  plant  on  the  Niangua  River, 
about  27  miles  northwest  of  Lebanon. 
The  project  would  cost  $689,398. 

Oregon  Hydro  Commission  Sued 
Myers  &  Lee,  a  California  engineer¬ 
ing  firm,  have  notified  the  Oregon 
Hydro-Electric  Commission  that  action 
for  damages  in  the  aggregate  sum  of 
$4,746,967  will  soon  be  instituted  with 
the  commission  members  and  the  state 
named  as  defendants.  The  complainants 
allege  that  the  damages  involved  re¬ 
sulted  from  the  action  of  the  state 
authorities  in  canceling  applications 
for  permits  to  appropriate  water  from 
the  Illinois  River  and  develop  hydro¬ 
electric  power  to  the  extent  of  113,000 
bp.  on  the  Rogue  River.  They  say  that 
it  was  not  the  intention  of  the  pro¬ 
moters  to  generate  energy  for  the  retail 
market,  but  e.xclusively  for  mining  oper¬ 
ations,  and  that  the  cancellation  ren¬ 
dered  the  development  of  mining  and 


smelter  projects  impossible.  The  com¬ 
mission  canceled  the  applications  on  the 
ground  that  a  state  law  withdraws 
Rogue  River  from  power  development. 
Water-Power  Resources  of  Hob  River 
According  to  a  report  just  issued  by 
the  Geological  Survey,  the  Hoh  River, 
one  of  the  largest  streams  draining  the 
Olympic  Peninsula  in  northwest  Wash¬ 
ington,  possesses  56,000  potential  horse- 
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Comins  Meetinss 

^Southwest  Power  Conference — Kansas 
City,  Sept.  7-11.  A.  L.  Maillard, 
1330  Grand  Ave.,  Kansas  City. 

Pennsylvania  Electric  .VsHociation  — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sei)t.  9-11.  11.  A. 

Buch,  Telegraph  Bldg.,  Harrisburg. 

Empire  State  Gas  and  Electric  Asso¬ 
ciation — The  Sagamore,  Bolton  Land¬ 
ing,  Lake  George,  N.  Y.,  Sept.  10-11. 

(.’.  H.  B.  Chapin,  Grand  Centrai 
Terminal,  New  York. 

Maryland  Ctilities  .\HHociution — Vindn- 
hona  Hotel,  Braddock  Heights,  Md., 
Sept.  11.  D.  E.  Kinnear,  803  t’ourt 
Square  Bldg.,  Baltimore. 

International  Association  of  Electri¬ 
cal  Inspectors — Eastern  and  West¬ 
ern  Sections  (joint  meeting),  Pitts¬ 
burgh,  Sept.  14-17.  R.  W.  E.  Moore. 
Westinghouse  Electric  &  Manufac¬ 
turing  Co.,  East  Pittsburgh,  Pa. 
Southern  Section,  Dallas,  Sept.  21- 
23.  R.  L.  Gatewood,  P.  O.  box 
1743,  Atlanta.  Southwestern  Sec¬ 
tion,  Sacramento,  Calif.,  Sept.  28-30. 

C.  W.  Mitchell,  914  Merchants’  Ex¬ 
change  Bldg.,  San  Francisco.  North¬ 
western  Section,  Salem,  Ore.,  Oct. 
.')-7.  F.  D.  Weber,  414  Lumbermen’s 
Bldg.,  Portland,  (ire. 

National  Electrical  Manufacturers’  As¬ 
sociation — New  York,  Sept.  16-18.  A. 
W.  Berresford,  420  Lexington  Ave., 
New  York. 

American  Welding  Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 

M.  Kelly,  33  W.  39th  St.,  New  York. 

New  England  Division,  N.E.L.A. — 
Poland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30'.  Miss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 

American  .Association  of  Engineers — 
Huntington,  W.  Va..  Sept.  28-30.  M. 

E.  Mclver,  W’illoughby  Tower,  Chi¬ 
cago. 

American  Electric  Railway  Association 
— Atlantic  City,  Sept.  28-Oct.  2. 

Guy  C.  Hecker,  292  Madison  Ave., 
New  York. 

Great  Lakes  Division,  N.E.L..A. — 
French  Lick  Springs  Hotel,  French 
Lick,  Ind.,  Oct.  1-3.  T.  C.  Polk, 

20  N.  Wacker  Drive,  Chicago. 

Association  of  Electragists  Inter¬ 
national — Hot  Springs,  Ark.,  Oct. 
5-8.  L.  W.  Davis,  420  Lexington 
Ave.,  New  York. 

National  Safet.v  Congress — Chicago, 
Oct.  12-16.  W.  H.  Cameron,  20  N. 
Wacker  Drive,  Chicago. 

Illuminating  Engineering  .Society — Wil¬ 
liam  Penn  Hotel,  Pittsburgh,  Oct. 
13-16.  E.  H.  Hobble,  29  W.  39th 
St.,,  New  York. 

National  Association  of  Railroad  and 
I’tililies  Commissioners  —  .Jefferson 
Hotel,  Richmond,  V’a.,  Oct.  20-23. 

J.  B.  Walker,  270  Madison  Ave., 
New  York. 

Wisconsin  Utilities  Association — Com¬ 
mercial  Section,  Oct.  22-23.  Hotel 
Loraine,  Madison.  J.  N.  Cadby,  135 
W.  Wells  St.,  Milwaukee. 

American  Institute  of  Electrical  Engi¬ 
neers — District  meeting,  Kan.sas  City, 
Mo.,  Oct.  22-24.  F.  L.  Hutchinson, 

33  W.  39th  St.,  New  York. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Starrett’s  Netherland  Plaza 
Cincinnati,  Nov.  9-13.  E.  Donald 
Tolies,  165  Broadway,  New  York. 

North  Central  Electric  .Association — 
Accounting,  St.  Paul  Hotel,  St.  Paul, 
Nov.  13  and  14.  J.  W.  Lapham,  803 
Plymouth  Bldg.,  Minneapolis. 


power  for  00  per  cent  of  the  time  and 
114.(KK)  hp.  for  50  per  cent  of  the  time. 
With  rej^ulation  these  amounts  can  be 
increased  to  83,0(X)  hp.  and  119,000  hp. 

Research  Council  to  Investigate  Fuel 

Fuel  research  has  been  placed  on  the 
orogram  of  a  tour  of  laboratories  to  be 
made  in  October  by  a  hundred  business 
men  and  executives  under  the  auspices 
of  the  division  of  engineering  and 
industrial  research  of  the  National 
Research  Council.  This  tour  is  being 
organized  to  show  how  the  nation’s 
industries  are  turning  to  scientific  re¬ 
search  to  aid  them  in  solving  many 
major  indu.strial  problems  in  an  era 
of  rapid  economic  changes.  Maurice 
Holland,  director  of  the  division,  is 
working  out  the  details  of  the  tour. 
Prof.  D.  G.  Jackson,  chairman  of  the 
division,  will  accompany  the  in¬ 
vestigators.  who  will  visit,  among  other 
laboratories,  those  of  the  Westinghouse 
company  at  East  L’ittsburgh,  Nela  Park 
at  Cleveland  and  the  Massachusetts  In¬ 
stitute  of  Technology. 

T 

CANADA 

Seventh  Generator  for  Paugan  Falls 
The  Gatineau  Power  Company  is 
completing  the  installation  of  the  seventh 
34,000-hp.  'generator  in  the  Paugan 
Falls  plant  on  the  Gatineau  River  in  the 
Province  of  Quebec.  With  the  new 
unit  this  plant  will  have  an  installed 
capacity  of  238,000  hp.  The  increase 
is  required  to  meet  deliveries  this 
October  under  the  company’s  long-term 
primary-power  contracts  with  the 
Ontario  Hydro-Electric  Power  Com¬ 
mission. 

Power  Company  Litigation  Continues 
Charging  the  fraudulent  issue  of 
$4.700,(XK)  worth  of  capital  stock  of  the 
Transportation  &  Power  Corporation, 
impairment  of  capital  by  more  than  25 
per  cent,  and  liabilities  of  over  $400,- 
000,  Robert  M.  Hallett,  Montreal 
broker,  who  is  a  shareholder  of  the 
corporation,  has  petitioned  the  Superior 
Court  of  Quebec  to  place  the  corpora¬ 
tion  in  li(iuidation.  The  corporation  is 
already  fighting  a  bankruptcy  petition 
filed  by  Maxwell  B.  Singer,  based  on  a 
demand  for  $5,000  for  services  renderefl 
in  connection  with  the  preparation  of 
the  corporation’s  action  for  an  account¬ 
ing  of  $10,0(X),000  against  R.  O. 
Sweezey  et  al.  and  the  Beauharnois 
Light,  Heat  &  Power  Corporation. 

ABROAD 

St.  Peter’s  Bells  Being  Electrified 

The  bells  of  St.  Peter’s  Cathedral. 
Rome,  will  soon  be  rung  by  electricity. 
The  power  station  in  the  Vatican  City 
State  will  supply  the  necessary  current, 
and  the  bellringers,  who  have  worked 
for  periods  of  from  20  to  40  years,  will 
be  pensioned  off.  With  electric  opera¬ 
tion  bell  concerts  can  be  given. 
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It  is  only  a  modern 
water  tower,  but  what 
an  improvement  over 
the  old  style! 

Floodlishtins  and  a 
new  and  refreshin9 
architectural  concept 
made  it  possible. 

The  idea  was  to  pro¬ 
duce  a  multiplane 
reflectins  surface  for 
concealed  flood¬ 
lights. 

Aluminum  fins  and 
grillework  on  a  car- 
rillon  tower  are  skill¬ 
fully  illuminated. 

The  installation  is  on 
the  new  home  of  the 
GeneseeValley  Trust 
Company,  Rochester, 

N.  y. 


EDITORIALS 

L.W.W. MORROW 
Editor 


Equities  must  be  maintained 

BANKKRS  affiliated  with  the  utility  industry 
have  recently  put  stress  upon  the  urgency 
of  keeping  the  equity  proportion  of  utility  capital 
structures  adequate.  It  is  imperative  at  this  time 
that  orthodox  principles  be  adhered  to  in  this 
respect  in  preference  to  following  the  line  of  least 
resistance. 

While  the  business  and  market  outlook  remains 
uncertain  there  is  naturally  strong  resistance  to 
the  distribution  of  common  stock  either  through 
the  exercise  of  rights  or  through  ordinary  bank¬ 
ing  and  brokerage  channels.  Undoubtedly  also 
the  chilling  effect  of  sliding  prices  has  cooled  the 
speculative  instinct  of  the  average  investor  more 
than  temporarily.  Add  to  these  factors  the  fa¬ 
vorable  market  for  long-term  money  and  the  rela¬ 
tively  high  credit  standing  of  the  utilities  among 
corporate  groups,  and  the  scales  seem  to  tip  to 
the  side  of  senior-type  financing. 

Yet  despite  all  this  many  of  the  utilities  are 
continuously  cognizant  of  their  equity  financing 
needs.  During  the  first  half  of  this  year  rights 
to  buy  common  stock  were  offered  by  power  and 
light  companies,  and  presumably  are  being  exer¬ 
cised  by  those  who  acquired  them,  to  a  total  of 
more  than  $120,000,000. 

Assuming  that  these  rights  are  all  exercised  or 
have  been  underwritten,  the  common-stock  pro¬ 
portion  of  new  financing  is  well  over  20  per  cent, 
which  is  generally  regarded  as  a  safe  proportion 
for  a  well-balanced  capital  structure.  It  is  to  be 
hoped  that  this  policy,  which  seemed  especially 
evident  the  first  half  of  this  year,  will  be  adhered 
to  and  that  it  has  not  been  confined  to  the  larger 
companies  as  might  be  surmised  from  an  analysis 
of  a  few  of  the  larger  issues. 


Two  ways  of  building  load  factor 

IN  MOST  attempts  to  build  up  load  factor  the 
load  curve  is  examined,  the  troughs  in  the 
curve  are  considered  with  regard  to  the  crests, 
and  calculations  are  made  as  to  how  much  the 
load  factor  could  be  improved  if  the  valley  be¬ 
tween  them  could  be  filled  in.  The  schemes  pro¬ 
posed  for  filling  in  this  valley  have  been  numerous. 
Off-peak  heating  of  water  for  hot-water  service 
or  for  domestic  house  heating,  off-peak  charging 
of  batteries,  and  off-peak  industrial  processes,  in¬ 
cluding  off-peak  electric  furnace  work  of  all  kinds 
— all  these  and  other  methods  have  been  pro¬ 
posed,  and  some  have  been  developed  with  a  fair 
degree  of  success. 

Too  frequently,  however,  sight  is  lost  of  the 
fact  that  there  is  a  second  way  of  improving  the 
load  factor — adding  blocks  of  twenty-four-hour 
load  or  loads  of  100  per  cent  load  factor.  Such 
a  method  of  building  up  the  load  curve  can  gen¬ 
erally  be  made  more  quickly  effective  than  filling 
in  with  off-peak  loads.  On  the  other  hand,  the 
method  generally  involves  the  finding  of  loads  or 
industries  that  have  either  generated  their  own 
energy  or  that  have  not  applied  electricity  to  their 
processes  because  the  cost  of  the  service  is  too 
expensive.  In  either  event  a  much  closer  figuring 
of  costs  is  necessary  to  be  certain  that  the  rate 
developed  will  yield  a  proper  return  on  the  in¬ 
vestment  involved.  Frequently  to  make  an  attrac¬ 
tive  rate  possible  may  involve  radical  changes  in 
ideas  of  power-plant  or  system  design.  The 
point  is  that  system  load  factor  can  be  improved 
by  adding  twenty-four-hour  loads  of  high  load 
factor.  Why  neglect  them  in  seeking  purely  off- 
peak  loads,  which  are  highly  desirable  but  not  the 
only  means  of  improving  system  load  factors? 


Sefitcmhcr  5,  ?7— ELKCT  RirAI.  WORLD 


405 


Institutional  investment 
the  acid  test 

Recent  changes  in  legal  lists  for  savings¬ 
-bank  investment  have  effected  sharp  increases 
in  the  utility  list  and  have  curtailed  the  totals  of 
rail  and  other  bonds  listed.  The  major  life  in¬ 
surance  companies,  a  recent  study  shows,  increased 
their  holdings  in  utility  bonds  by  426  per  cent  in 
about  seven  years  while  rail  bond  holdings  ad¬ 
vanced  less  than  50  per  cent. 

The  rigid  analysis  of  securities  made  by  invest¬ 
ment  officers  of  these  insurance  companies  and  the 
stiff  requirements  of  the  savings-bank  legal  list 
are  likely  to  disclose  any  weaknesses  or  possible 
future  defects  in  utility  situations.  In  many  cases 
first-hand  studies  are  made  and  complete  access  to 
figures  and  books  is  given  to  the  analyst. 

All  this  makes  the  increased  institutional  pur¬ 
chase  of  these  bonds  highly  significant.  The  in¬ 
vestment  officers  are  familiar  with  the  studies  of 
the  Federal  Trade  and  Federal  Power  commis¬ 
sions.  If  anything  were  being  hidden  that  these 
investigations  would  disclose  or  if  any  excessive 
rates  were  bringing  unwarranted  earnings  which 
public  service  commissions  would  be  bound  to  ad¬ 
just  later,  with  resultant  decrease  in  earnings,  the 
bonds  of  the  companies  concerned  w'ould  be  dis¬ 
criminated  against.  The  favorable  reception  to 
these  securities  should  have  a  salutary  effect  upon 
utility  policies  and  should  be  a  tangible  answer 
to  critics  of  the  industry  and  add  a  note  of  en¬ 
couragement  to  force  an  industry  advance. 

Service  charse  helps  that 
October  bill  solution 

ONE  significant  attribute  of  the  flat  initial  rate 
is  its  tendency  to  make  less  difference  be¬ 
tween  winter  and  summer  consumption.  This  is 
especially  noticeable  in  instances  where  this  type 
of  rate  supersedes  a  straight-block  meter  rate. 

One  company  which  made  such  a  change  about 
three  years  ago  had  previously  experienced  a 
difference  of  64  per  cent  between  the  average 
August  domestic  bill  and  the  January  bill.  After 
the  rate  change  the  difference  between  the  July 
(minimum)  and  December  (maximum)  bill  was 
only  20  per  cent.  Part  of  the  betterment  in  the 
direction  of  uniformity  in  use  was  due  to  the 


smaller  winter  bill  resulting  from  a  lowered  rate, 
but  the  major  portion  was  due  to  the  stimulated 
use  in  the  summer. 

Leveling  the  usage  from  month  to  month  has 
its  beneficial  effect  on  the  annual  load  factor  and 
in  turn  on  distribution  costs.  But  much  more 
pertinent  is  the  elimination  of  that  sharp  rise  in 
October  bills  which  has  been  the  bugbear  of  the 
industry  since  daylight  saving  was  invented  to 
give  war  gardens  more  hours  to  grow.  The  in¬ 
fluence  on  public  relations  is  well  worth  consider¬ 
ing  when  the  alternatives  are:  Shall  there  be  a 
low  energy  charge  following  a  flat  service  and 
area  component  or  shall  there  be  a  pure  block 
rate  and  minimum  monthly  bill?  The  flat  charge 
does  better  in  reducing  the  complaints  that  arise 
when  the  sun  begins  to  skirt  nearer  the  southern 
horizon. 


Leases  and  good  lighting 

1  EASES  for  office  floors  or  manufacturing  lofts 
j  generally  contain  such  clauses  as  “Standard 
lighting  fixtures  will  be  provided”  or  “Adequate 
lighting  will  be  provided.”  Then,  when  the  light¬ 
ing  proves  unsatisfactory  to  the  tenant,  as  it 
frequently  does,  the  questions  arise:  What  is  a 
standard  fixture  and  what  is  adequate  lighting? 
Standard  fixtures  are  generally  taken  to  mean 
those  accepted  as  standard  for  a  particular  build¬ 
ing  or  a  group  of  buildings  with  the  same  owner. 
“Adequate  lighting”  is  a  term  which  a  jury  could 
interpret  only  by  tossing  a  coin.  Those  who  put 
such  clauses  in  leases  are  generally  lawyers  who 
do  not  know  that  it  is  possible — or  do  not  care — 
to  be  more  specific  in  stating  just  what  kind  of 
lighting  will  be  furnished. 

Tenants  are  not  particularly  interested  in  what 
kind  of  fixture  they  will  find  on  their  premises; 
neither  are  they  generally  Interested  to  know 
how  well  the  ceiling  and  walls  will  be  illuminated. 
They  do  want  to  know  what  kind  of  lighting  they 
will  have  on  desks,  tables  or  typewriter  stands, 
but  they  do  not  know  how  to  ask  for  it.  Nor 
do  they  know  that  it  is  possible  to  ask  for  anything 
definite  that  can  be  checked  in  the  same  manner 
as  the  temperature  or  the  dimensions  of  the  room 
can  be  checked.  When  their  lighting  later  proves 
insufficient,  they  frequently  complain  to  the  utility 
providing  it  that  they  are  not  getting  the  right 
kind  of  electricity. 
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In  consequence  of  all  this  it  might  be  advisable 
for  lighting  companies  to  begin  educating  tbeir 
customers  to  demand  definite  illumination  values, 
say  not  less  than  12  footcandles  on  desks,  with 
not  more  than  25  per  cent  variation,  or  whatever 
value  the  particular  utility  may  be  ready  to  recom¬ 
mend,  and  to  demand  also  that  there  be  no  glare, 
using  to  this  end  whatever  terms  a  particular 
utility  prefers.  Continuous  suggestions  could  be 
made  to  customers  to  insist  on  the  insertion  of 
such  clauses  in  their  next  leases.  P'or,  no  matter 
who  is  responsible  for  poor  lighting,  the  utility 
company  generally  gets  the  blame. 

Unified  service  areas 
suggest  unified  rate  schedules 

OUEER  discrepancies  enter  into  rate  deci¬ 
sions.  A  Georgia  company,  to  meet  com¬ 
petition,  reduces  rates  in  one  community  and  the 
(ieorgia  commission  summons  the  utility  to  show 
cause  why  the  downward  revision  should  not  apply 
in  all  its  territory.  But  when  Bloomington,  in 
Indiana,  asks  the  Public  Service  Company  of 
Indiana  to  reduce  rates  and  the  utility  asks  the 
Public  Service  Commission  to  consider  also  the 
adjoining  area,  so  that  prevailing  disparities  shall 
not  be  accentuated  by  piecemeal  adjustment,  the 
Indiana  commission  refuses. 

Circumstances  admittedly  alter  cases,  but  never¬ 
theless,  as  a  fundamental  principle,  there  should 
he  harmony  in  rates  served  from  a  unified  system 
under  single  management.  It  would  be  to  the 
advantage  of  the  commission  as  well  as  to  the 
consumers  and  to  the  utility  to  grasp  the  oppor¬ 
tunity  to  effect  the  desired  uniformity  in  rates 
over  a  whole  area.  Preservation  of  rate  differ¬ 
ences  are  a  principal  source  of  annoyance  to  both 
commissions  and  companies,  provoking  weakened 
faith  in  regulation  as  at>  institution  and  in  fair¬ 
ness  of  the  corporation  as  a  humanized  instru¬ 
ment. 

There  are  still  plenty  of  factors  which  justify 
differences  in  the  charge  for  service  for  different 
kinds  of  customer  use,  for  different  kinds  of  com¬ 
munity  load  characteristics  and  for  different  kinds 
of  community  development.  But  they  are  being 
narrowed,  and  the  commissions  should  be  as  eager 
to  narrow  them  further  as  any  company  may  be. 
Any  commission  which  has  the  authority  to  initiate 


rate  adjustments  should  find  a  way  to  broaden  a 
localized  plea  into  a  territorial  study  so  that  in¬ 
congruities  may  be  eliminated  simultaneously 
rather  than  serially  and  disjointedly  in  a  region 
where  service  costs  have  a  prominent  common 
denominator. 

A  system  function 

that  needs  continuous  supervision 

WHEN  a  system  first  interconnects  with  an 
adjacent  company  it  is  usually  felt  that  if 
the  tie  is  sufficient  to  carry  the  expected  exchange 
of  power  and  is  connected  with  the  backbone  net¬ 
work  joining  generating  stations  all  will  be  well. 
But  as  the  number  and  capacity  of  interconnec¬ 
tions  increase  it  is  frequently  found  that  the  sys¬ 
tem  which  was  adequate  for  transmitting  power 
from  generating  stations  to  loads  has  a  new  duty 
imposed  on  it — transfer  of  power  across  it,  at 
least  in  bucket-brigade  fashion,  if  not  transfer 
in  toio. 

Differing  impedances  in  lines  may  divide  this 
transfer  of  load  in  entirely  different  proportions 
from  those  for  which  the  system  network  was 
originally  designed.  Some  links  may  have  to  be 
strengthened.  Circuit-breaker  capacities  may 
have  to  be  changed.  Relay  application  and  set¬ 
tings  will  have  to  be  reconsidered.  l^Ntremely 
large  phase  angles  may  develop  at  switching 
points.  And  lines  that  were  formerly  required 
only  to  carry  load  become  elastic  ties  between 
generating  sources  and  have  to  be  stabilized,  or 
unnecessary  functioning  of  relays  and  circuit 
breakers,  with  outages,  will  be  incurred. 

Judging  from  the  experience  of  some  com¬ 
panies,  the  adaptation  of  systems  to  interconnec¬ 
tions  cannot  be  settled  once  and  for  all,  but  must 
be  restudied  each  time  new  interconnections  are 
made  or  widely  differing  methods  of  operation  are 
adopted.  Avoidance  of  too  great  concentration 
of  power  generation  at  widely  separated  points 
and  the  installation  of  synchronous  condensers 
strategically  situated  at  major  load  centers  may 
reduce  instability,  but  the  necessity  remains  for 
permanently  maintaining  centralized  responsi¬ 
bility  for  system  stability,  economic  use  of  lines, 
relaying,  circuit-breaker  application  and  system 
additions  or  changes  that  affect  the  system  as  a 
whole.  An  engineering  planning  department  is 
a  necessary  part  of  a  system  planning  department. 
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Hydrogen-Cooled  Generators 

Have  Economic  Merit 


By  M.  D.  ROSS 

Power  Engineering  Department, 

H'estinghonse  Electric  <!'r  Manufacturing  Company, 

East  Pittsburgh,  Pa. 

IN  THE  design  of  large  turbo-generators  the  next 
major  step  will  no  doubt  be  the  adoption  of  hydrogen 
gas  as  a  cooling  medium.  The  use  of  gases  with 
lietter  ventilating  i)roperties  than  air  provides  a  means 
of  ])roducing  smaller  and  more  efficient  machines. 
Larger  ratings  at  any  speed  may  he  built  without  exceed¬ 
ing  the  mechanical  limitations. 

Hydrogen  is  desirable  as  it  has  somewhat  better  heat 
transfer  properties  than  helium,  lower  density  and  is 
available  commercially  at  relatively  low  cost.  The 
density  of  commercial  hydrogen  is  about  8  per  cent  that 
of  air.  so  that  windage  losses,  which  are  relatively 
high  in  turbo-generators,  are  reduced  to  a  negligible 
figure.  The  heat  transfer  rate  with  forced  convection 
(using  hydrogen)  might  be  as  much  as  two  to  three 
times  that  with  air.  In  general,  its  properties  are  such 
as  to  jiermit  working  the  active  materials  of  the  machine 
considerably  harder  for  the  same  temperature  rises. 
Investigation  of  its  properties  when  mi.xed  with  air 
showed  that,  jirovided  the  percentage  of  air  is  higher 
than  per  cent  or  lower  than  30  jier  cent  by  volume, 
tbe  mixture  does  not  explode.  It  is  therefore  apparent 
that,  jiroviding  suitable  means  are  furnished  to  main¬ 
tain  the  percentage  of  air  in  the  gas  mixture  at  lower 
than  30  jier  cent,  it  is  as  safe  to  operate  turbo-generators 
filled  with  hydrogen  as  it  is  to  ojierate  air-cooled  ma¬ 
chines,  jiarticularly  if  the  frame  structure  is  built  so  that 
no  ilamage  external  to  the  machine  would  occur  in  the 
event  of  wrong  operation  of  the  gas-control  equipment. 
An  inert  gas  is  used  to  drive  out  the  air  before  tilling 
the  machine  and  to  drive  out  the  hydrogen  when  opening 
it  up  for  insiiection.  Suitable  gas-tight  inclosures 
for  the  machines  to  be  so  ventilated  have  been  worked 
out  and  the  design  developed  to  the  iioint  where  it  is 
a])i)licable  commercially. 

C'onsiderable  work  has  been  done  since  the  possibility 
was  demonstrated  by  Dr.  Pohl  in  1923  to  work  out  these 
details  of  design,  'fhe  problems  to  be  dealt  with  were 
as  follows : 

(a)  The  design  of  a  suitable  gas-tight  frame  structure,  includ¬ 
ing  the  gas  coolers,  had  to  be  worked  out.  This  was  finally  solved 
by  the  adoption  of  welded  structural  steel  members  which  could 
be  readily  tested  at  the  factory  for  leaks.  Suitable  bolted  joints 
were  also  developed  for  i)arts  which  had  to  be  removable  for 
assembly  and  inspection. 

(b)  .\  inethiHl  of  stopping  gas  How  along  the  shafts  where 
they  come  out  of  the  gas  inclosure  had  to  Ih*  developed.  This 
sealing  device  had  tt)  he  of  such  a  design  that  it  would  not  intro¬ 
duce  an  excessive  amount  of  air  into  the  hydrogen  inclosure. 


7,500-kva.  hydrogen-cooled  generator 

Field  fed  through  eolleetor  ring.x  at  .shaft  end.  I.eaihs  to 
held  winding  pas.s  through  ga.s-tight  stuffing  unit.  Arma¬ 
ture  lead.s  out  of  bottom  of  ma.-hine 

There  was  no  necessity  for  such  a  seal  in  the  case  of  synchronous 
condensers,  where  the  rotor  did  not  have  to  be  mechanically 
coupled  to  a  prime  mover.  The  absence  of  any  sealing  device 
largely  explains  the  adoption  of  hydrogen  cooling  to  condensers 
to  date  in  considerable  numbers,  whereas  no  hydrogen-cooled 
turbo-generators  are  now  in  commercial  operation.  .Xn  oil 
sealing  gland  was  worked  out  for  the  hydrogen-cooled  design. 

(c)  Control  apparatus  had  to  be  developed  automatically  to 
maintain  the  pressure  of  the  gas  in  the  machine  above  atmos¬ 
pheric,  so  as  to  prevent  air  from  entering.  Devices  for  measur¬ 
ing  the  percentage  of  hydrogen  in  the  gas  mixture  and  w'arniiig 
the  operator  in  case  of  too  low  a  {Kjrcentage  of  hydrogen  had  to 
be  developed. 

.\n  experimental  .shaft  seal  was  developed  in  1926 
which  proved  to  be  satisfactory.  Oil  from  the  lubri¬ 
cating  oil  supply  pump  is  forced  into  a  groove  in  the 
gland  casting  and  flow's  both  ways  over  the  shaft  from 
the  groove,  thus  preventing  leakage  of  gas  along  the 
shafts.  The  flow  of  oil  is  throttled  to  a  minimum 
by  three  rings  held  again.st  the  shaft  by  small  springs. 
It  is  desirable  to  reduce  the  flow  tow’ard  the  hydrogen 
side  of  the  sr.il  to  a  mimimum  as  a  certain  amout.l  of  air 
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is  present  in  suspension  in  the  oil  which  might  be  liber¬ 
ated  in  the  hydrogen  inclosure.  Fresh  hydrogen  gas 
would  have  to  be  introduced  into  the  mixture. 

E.xperience  with  this  sealing  gland  indicated  that  its 
mechanical  operation  was  satisfactory  and  that  the  in¬ 
filtration  of  air  with  the  oil  could  be  reduced  to  a  low 
figure.  The  pow'er  loss  in  the  seal  was  very  small.  In 
case  the  oil  supply  was  shut  off  with  the  machine  shut 
down  the  infiltration  of  air  through  the  seals  was  very 
low  and  a  machine  equipped  with  such  seals  could  stand 
idle  for  a  considerable  time  without  oil  pressure. 

Two  turbo-generators  rating  7,500  kva.  at  80  per 
cent  power  factor  and  3,600  r.p.m.  with  air  cooling 
were  then  built  and  tested,  the  first  one  in  1928  and 
the  second  in  1930.  Parts  of  the  machine  are  similar 
to  that  of  the  usual  air-cooled  machines  of  that  rating. 
A  gas-tight  structural-steel  frame  and  end  bell  structure 
is  provided  with  two  finned  tube  coolers  built  into 
the  top  of  the  frame  and  the  water  headers  designed 
so  that  the  coolers  can  be  cleaned  while  the  machine  is 
running.  Two  sealing  glands  are  provided  and  the  field 
leads  are  brought  out  through  a  gas-tight  stuffing  nut  to 
collector  rings  mounted  outside  the  bearing.  The 
armature  leads  come  out  of  the  frame  through  special 
gas-tight  bushings  at  the  bottom  of  the  machine.  The 
gas  control  equipment  is  mounted  in  a  panel  bolted  to 
the  side  of  the  generator.  Hydrogen  gas  bottles  with 
suitable  pressure-reducing  valves  are  provided,  installed 
at  some  distance  from  the  generator.  Carbon  dioxide 
gas  bottles  are  also  provided  to  scavenge  the  air  or  hydro¬ 
gen  in  filling  or  emptying  the  machine. 

The  latest  7,500-kva.  generator  was  operated  inter¬ 
mittently  over  a  period  of  seven  months  in  1930.  The 
machine  was  run  as  a  synchronous  motor  during  the 
tests,  as  no  turbine  w'as  available  to  drive  it.  It  was 
filled  with  gas  and 
scavenged  at  fre¬ 
quent  intervals  to 
obtain  experience 
with  the  operation. 

Nothing  happened 
during  the  seven 
months’  0])erati<)n 
which  could  not 
readily  be  handled 
by  the  operators, 
indicating  that  the 
design  had  been 
carried  out  to  the 
point  where  it 
could  be  applied 
to  commercial  ma¬ 
chines.  The  sealing 
glands  required  no 
special  attention 
and  the  infiltration 
of  air  with  the  seal- 


Sealing  gland  pre¬ 
vents  leakage  of 
hydrogen 

Oil  under  pressure 
seals  joints,  confines 
hydrogen  and  prevents 
infiltration  of  air. 


ing  oil  was  such 
that  about  70  cu.ft. 
of  hydrogen  per 
day  was  required  to 
maintain  the  gas 
purity  at  97  per 
cent.  As  hydrogen 
at  atmospheric  pres¬ 
sure  costs  about  1 
cent  per  cubic  foot, 
the  cost  of  gas  was 
about  70  cents  ix^r 
day.  The  sealing 
glands  showed  no 
signs  of  wear  when 
opened  up  for  in¬ 
spection. 

Test  results  indicated  that  about  9.375  kva.  at  80 
per  cent  power  factor  could  be  carried  with  the  same 
temperature  rise  as  at  7.500  kva.,  80  per  cent  jxjwer 
factor  with  air  cooling.  The  improvement  in  efficiency 
at  6.000  kw.,  80  per  cent  power  factor  load,  due  to  the 
reduction  of  the  windage  losses  from  73  kw'.  to  7  kw.. 
was  1.1  per  cent.  Cooling  water  when  operating  with 
hydrogen  was  40  g.p.m.,  as  compared  with  80  g.p.m. 
with  air  cooling. 

Advantages  worth  $1  per  kilowatt 

Briefly,  the  advantages  of  hydrogen  cooling  as  com¬ 
pared  to  air  cooling  are  as  follows: 

1.  Reduction  of  windage  losses  ,means  a  saving  in  fuel  of  0.6 
per  cent  or  more  at  full  load  in  the  largest  machines  or  1.2  per 
cent  or  more  at  half  load.  .\s  an  example,  the  saving  in  losses 
might  be  capitalized  as  follows : 

Assuming  (a)  A  generator  of  100,000  kw.  rating  at  1,800  r.p.m. 

(b)  Reduction  in  windage  losses  with  hydrogen — 
600  kw. 

(c)  Operating  time  per  year — 7,000  hours. 

(d)  Value  of  power  at  the  bus  0.4  cent  per  kilowatt- 
hour. 

The  savings  can  be  evaluated  as  follows : 

Value  of  power  at  bus  (4,200,000  kw.-hr.) .  $16,800 

Less  cost  of  gas  at  $2  j)er  day  and  cost  of  hydro¬ 
gen  and  carbon  dioxide  for  three  fillings  after 


shutdown  .  .......  ....  _  1,100 

Net  saving  per  year  with  hydrogen  cooling. .  .  $15,700 
Capitalization  of  savings  at  15  i)er  cent .  105,000 


2.  The  hydrogen-cooled  generator  will  require  less  floor  space 
in  the  power  house. 

3.  Due  to  its  lower  losses  and  better  heat  transfer  in  the  cooler, 
the  hydrogen-cooled  generator  will  require  much  less  cooling 
water  than  the  air-cooled  generator.  The  characteristics  of  the 
machine  are  such  that  condensate  can  be  used  in  most  cases  for 
cooling  as  the  no-load  generator  losses  are  relatively  low.  The 
air-cooled  generator  has  relatively  high  no-load  losses  and  the 
amount  of  condensate  at  low  loads  is  not  usually  sufficient  to  cool 
the  generator  and  additional  raw  water  coolers  must  be  furnished 
to  be  used  at  light  loads. 

4.  Windage  noises  are  reduced  with  hydrogen  cooling. 

5.  Corona  has  practically  no  effect  on  the  insulation  in  hydro¬ 
gen.  This  would  lengthen  the  life  of  the  insulation. 

6.  The  hydrogen-cooled  generator  can  be  adapted  for  operation 
outdoors  with  very  little  change  from  that  designed  for  indoor 
oi)eration. 

From  the  above,  it  will  be  apparent  that  the  hydrogen- 
cooled  design  is  superior  in  most  respects  to  the  air¬ 
cooled  design.  Maintenance  and  operating  costs  should 
not  be  higher  than  for  the  air-cooled  design  as  the  usual 
station  operator  can  take  care  of  the  gas-control  equip¬ 
ment  satisfactorily.  The  above  figures  on  capitaliza¬ 
tion  of  losses  would  indicate  that  the  hydrogen-cooled 
design  would  be  worth  about  $1  ])er  kilowatt  more  than 
the  corresponding  air-cooled  machine. 


Air-cooled  rise  much  higher 
than  with  hydrogen 
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Steam  Pressures  and  Temperatures 
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By  D.  S.  JACOBUS* 

Adrnsory  Rnf/incer  Babcock  &r  IVilcox  Company, 

Xcio  York.  .V.  Y. 

Demonstrating  the  trend  toward  higher 
steam  pressures  and  temperatures  in  power  plant 
practice  is  the  fact  that  so  far  the  Babcock  & 
Wilcox  Company  has  installed  or  on  order  1 19  boilers 
for  operation  at  from  650  to  800  lb.  pressure  and  32 
for  working  pressures  of  about  1,400  lb.  There  have 
been  improvements  in  furnaces  and  in  fuel  combus¬ 
tion  which  enable  boiler  units  to  be  operated  at  an 
evaporating  capacity  of  1,000.000  lb.  of  steam  per  hour 
with  a  single  furnace,  as  compared  to  about  one-third 
this  figure  ten  years  ago.  The  over-all  efficiency  of  the 
steam-generating  ecjuipment  has  increased  to  85  per  cent 
and  over.  This  is  due  to  reduction  in  excess  air.  more 
efficient  combustion  of  the  fuel  being  made  jxissible 
through  improved  furnace  design  and  improvements  in 
the  steam-generating  and  heat-absorbing  ])arts. 

The  advance  has  been  so  rai)id  that  there  has  been  no 
o])portunity  for  standardization  and  each  installation  has 
had  to  be  considered  by  itself  in  order  to  secure  the  be.st 
results  for  the  combination  of  boiler,  superheater,  econ¬ 
omizer  and,  when  used,  the  air  heater.  Many  have  taken 
])art  in  the  develoj^ment  and  through  the  co-o])eration 
and  skill  of  the  station  operating  engineers  the  fears  that 
serious  difficulties  might  be  encountered  have  not  been 
justified  :  in  fact,  the  high-])ressure  and  high-temiierature 
plants  of  tcKlay  are  even  more  reliable  than  those  of 
a  lower  ])ressure  as  installed  ten  or  fifteen  years  ago 
and  are  easily  o]x.*rated. 

A  new  kind  of  superheater 

In  order  to  meet  the  demands  for  high  temperatures 
of  superheated  steam  at  high  capacity,  a  new  superheater 
was  developed  by  the  Balnrock  &  Wilcox  Comjjany,  a 
number  of  which  are  now  in  use.  In  the  new  type  an 
even  distribution  of  steam  flow  is  secured  between  the 
superheater  tubes  by  supplying  steam  through  a  number 
of  tuljes  having  their  inlet  ends  spaced  along  the  steam 
and  water  drums  and  their  outlet  ends  spaced  along  the 
inlet  superheater  header.  A  special  form  of  shutter 
baffle  has  been  develoj^ed  for  use  in  the  steam  and  water 
drum  for  eliminating  moisture  from  the  steam,  w'hich. 
comhined  with  the  method  of  connecting  the  steam  and 
water  drum  to  the  suj^erheater,  makes  it  possible  to 
o|,)erate  the  boilers  at  the  highest  limit  of  capacity  while 
su]i]^lying  dry  steam  to  the  superheater.  The  tubes  are 
bent  back  and  forth  and  so  i)roportioned  that  the  velocity 
of  the  steam  through  them  is  sufficient  to  maintain  the 

*Ahstract  of  an  article  read  at  Chicago  before  the  Chicago 
section  of  the  A.I.ll.E.  and  the  electrical  section  of  the  Western 
Society  of  Engineers. 


Electrical  ensineers  have  noted  in  the  discus¬ 
sions  of  their  mechanical  colleasues  in  recent 
times  an  increasins  occupation  with  such  sub¬ 
jects  as  1,400-lb.  boilers  and  1,000-de3. 
superheaters.  Evidently  the  boiler  room  sans 
IS  quite  stirred  up  about  these  matters  which 
the  electrical  ensineer  knows  will  have  effect 
upon  his  work  as  well.  This  article  is  an 
opportunity  for  the  electrical  man  to  learn 
about  these  portents  and  omens  in  the  steam 
end  from  an  unquestioned  authority. 


Latest  form  of  slag  bottom  furnace 

The  water-cooled  floor  for  slag  bottom  furnaces  with 
vertical  cross-tube  burners  was  developed  at  the  plant  of 
the  State  Line  Generating  Company,  Hammond,  Ind.  Tlie 
results  of  the  developments  will  be  applied  to  the  new 
1,400-lb.  units  to  be  instaiied  at  the  plant,  which  will  be 
fired  with  puiverized  coal. 

walls  of  the  tubes  at  a  low’  enough  temperature  to  avoid 
burning  w’ithout  causing  an  undue  drop  in  pressure  in 
the  steam  flowing  through  them.  In  cases  where  the 
temperature  is  too  high  to  use  plain  carbon  steel  tubes. 
"Nirosta”  KA2  alloy  tubes,  w’hich  contain  a|)proximately 
18  per  cent  chromium  and  8  per  cent  nickel  specially 
treated,  are  emiiloyed.  The  “Nirosta”  tubes  are  u>ed 
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for  the  hotter  parts  of  the  superheater  and  are  welded  to 
the  ends  of  the  carhon  steel  tubes  hy  the  Thomson 
electric  j)r()cess. 

A  slag-tap  furnace 

An  important  development  in  the  burning  of  powdered 
fuel  is  the  use  of  the  slag-tap  furnace.  The  slag  tap 
furnace  was  developed  at  the  Charles  R.  Huntley  sta¬ 
tion  in  Buffalo  as  the  outcome  of  exi)eriments  on  well 
type  furnaces.  In  the  well  type  furnaces  the  powdered 
fuel  burners  enter  tangentially  to  produce  a  rotating 
action  of  the  gases  in  the  furnace,  with  the  idea  of  burn¬ 
ing  a  large  quantity  in  the  well  and  allowing  the  flame 
and  products  of  combustion  to  flow  upward  and  expand 
over  a  large  space,  completing  combustion  before  strik¬ 
ing  the  tubes  of  the  boiler.  As  it  was  desired  to  keep 
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Boiler  with  combined  steam  and  gas  reheater 

At  the  South  Amboy  station  of  the  Jersey  Central  Power 
&  Light  Company  this  1,400-lb.  boiler  is  operating.  A 
reheater  for  re-superheating  the  steam  from  an  inter¬ 
mediate  stage  of  the  turbine  to  a  total  temperature  of 
750  deg.  P.  by  means  of  the  furnace  gases  is  used  in 
combination  with  a  live  steam  reheater  so  as  to  maintain 
a  total  temperature  of  the  superheated  steam  of  about 
750  deg.  P.  irrespective  of  the  varying  temperature  of 
the  steam  leaving  the  steam  turbine. 


Boiler  slices  advance 

The  designed  capacity 
of  1,000,000  lb.  of 
.steam  per  hour  of  this 
twin  boiler  at  the  Hell 
Gate  station  of  the 
United  Electric  Light 
&  Power  Company  has 
been  exceeded  in  its 
operation.  This  is  actu¬ 
ally’  two  boilers  over  a 
single  combustion 
chamber. 


the  well  furnace  as  cool  as  possible,  to  prevent  slagging 
of  the  ash,  cast-iron  blocks  were  first  placed  on  water 
tubes  to  form  the  walls  surrounding  the  furnace.  These 
blocks  were  calorized,  but  with  the  contact  available 
between  the  block  and  the  tube  used  at  the  time  the 
temperature  and  blast  action  of  the  flames  caused  the 
blocks  to  have  a  relatively  short  life.  Molten  ash  accu¬ 
mulated  in  a  pool  in  the  lower  part  of  the  well  and 
was  tapped  out  intermittently.  Refractory  faced  blocks 
were  then  tried  and  other  changes  made  in  the  furnace 
without  solving  all  of  the  difliculties.  The  furnace  w’as 
then  rebuilt  and  lined  with  refractory  faced  bhxrks  and 
the  floor  raised  so  that  the  slag  line  came  uj)  to  the 
blocks.  This  furnace  oi)erated  successfully  as  a  well  type 
furnace  at  a  continuous  rate  of  evaporation  of  150,000 
11).  of  steam  per  hour  and  could  be  operated  as  high 
as  275.000  lb.  of  steam  per  hour  for  short  |)erio<ls  of 
time :  the  higher  rate,  however,  resulted  in  a  lowering 
of  the  efficiency  on  account  of  carrying  over  unhurned 
fuel  in  the  gases  and  the  furnace  was  subjected  to 
severe  punishment. 

The  next  development  was  installing  Bailey-wall  well 
furnaces  which  were  16  ft.  square  in  three  of  the  boilers. 
I'hese  large  size  w’ell  furnaces  operated  the  boilers  at 
ratings  up  to  275,000  lb.  of  steam  |)er  hour  at  over-all 
efficiencies  of  85  to  88  ]yer  cent.  The  next  step  was  to 
rebuild  the  furnace  of  the  boiler  that  was  originally  pro¬ 
vided  w'ith  the  8-ft.  square  well  to  provide  a  furnace 
of  the  full  width  of  the  setting.  This  furnace  w’as  pro¬ 
vided  with  cross-tuhe  hurners  opjxjsed  to  each  other. 
Four  additional  boilers  with  slag-tap  furnaces  along 
these  lines  were  installed  with  Calumet  burners,  arranged 
with  the  tangential  method  of  firing,  in  which  the  maxi¬ 
mum  capacity  was  330,000  lb.  of  steam  per  hour.  A 
method  of  cooling  the  molten  ash  with  water  and  han- 
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Three  stages  of  slag-tap  furnace  development 

The  first  design  (left)  was  an  experimental  well  type 
furnace  8  ft.  square,  with  hoppers  at  the  sides,  from  which 
it  was  proposed  to  remove  the  ash  deposited  in  them  by 
the  high  velocity  combustion  air.  But  aithough  some  of 
the  ash  collected  in  the  hoppers,  the  greater  part  accumu¬ 
lated  molten  in  a  pool  at  the  bottom  of  the  well,  from 
which  it  was  tapped  periodically.  The  furnace  was  rebuilt 
(center)  so  that  the  slag  line  came  up  to  tlie  refractory 
blo<'ks.  The  next  step  ( right )  was  enlargement  of  the 
well,  witlt  consequent  increase  of  capacity  and  eftii  iency. 


the  furnace  were  specially  spaced  so  as  to  avoid  bridging 
over  between  the  tubes  through  the  collection  of  viscous 
slag  and  unburned  particles  of  fuel  and  to  cause  the  slag 
to  drip  back  into  the  furnace.  Various  arrangements  of 
these  so-called  slag  screens  have  been  used,  in  some  of 
which  the  tubes  are  in  parallel  vertical  rows  instead  of 
being  staggered  as  in  the  main  bank  and  also  with  the 
sjiacing  between  vertical  rows  made  greater  than  in  the 
main  hank. 


dling  it  in  the  form  of  sand-like  granulars  in  sluices  was 
develojied  at  the  BuflPalo  plant. 

The  latest  form  of  floor  for  slag  bottom  furnaces 
where  water-cooling  tubes  are  used  was  developed  at 
the  jdant  of  the  State  Line  Generating  Company.  Ham¬ 
mond.  Tnd..  and  at  the  ])lant  of  the  .Super-I^iwer  ('om- 
])any  of  Illinois.  Powerton.  111. 

Lower  grade  fuels,  less  stock  ash 

The  results  secured  with  slag  bottom  furnaces  at  the 
Buffalo  plant,  as  well  as  at  other  jdants  where  they  have 
been  used,  have  demonstrated  their  merit  in  making  it 
liossible  to  burn  fuels  of  very  different  characteristics 
without  trouble,  thus  allowing  a  wider  range  in  the  selec¬ 
tion  and  ])urchasing  of  coal,  as  it  practically  removes 
all  limitations  of  i)ercentage  of  ash  and  its  fusing  tem¬ 
perature.  The  amount  of  ash  thrown  from  the  stack  is 
greatly  reduced.  The  dust  collected  from  other  jiarts 
of  the  boiler  may  be  returned  to  and  melted  in  the  fur¬ 
nace.  thus  eliminating  duplication  of  ash  handling  in 
the  dry  and  molten  state.  The  radiation  from  the  bed 
of  liquid  slag  assists  in  combination  of  the  coal,  thereby 
increasing  the  capacity  available  for  a  given  furnace 
volume,  and  also  increasing  the  amount  of  heat  absorbed 
by  radiation  in  the  boiler,  which  results  in  increasing 
the  efficiency. 

In  operating  the  Ixiiler  at  high  cai)acities  difficulty  was 
exjierienced  through  the  collection  of  slag  on  the  boiler 
tubes  where  they  were  first  contacted  by  the  hot  gases. 

To  overcome  this  difficulty  the  tubes  which  came  nearest^ 
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Steam  reheating 
boiler  at  Powerton 


K*htaHr 
auf/»rh*attr- 

The  function  of  this  boiler  is  to  add 
heat  to  steam  between  the  turbine 
.stages  or  units.  This  one  reheats  to 
7C0  deg.  P.  The  working  pressure  of 
the  boiler  is  732  lb.  and  the  steam 
is  initially  superheated  to  T.'IO  deg.  F. 

A  Bailey  water-cooled  slag-tap  fur¬ 
nace  is  used. 


Air  ... 
htaUr 


Two-Stage,  or 
steaming 

economizer,  boiler 

The  first  boiler  of  this 
kind  is  in  the  Calumet 
station  of  the  Com¬ 
monwealth  Edison 
Company.  The  two 
stages  are  the  boiler 
proper,  in  which  the 
steam  flows  by  natural 
circulation,  and  an  in¬ 
tegrally  built  econo¬ 
mizer  in  which  the 
forced  flow  method  is 
used. 


Bailtj 
bar*  sHt! 
blocks 


The  latest  development  in  slag-tap  furnaces  for  burn¬ 
ing  powdered  fuel  consists  in  using  a  combination  of 
vertical  firing  and  slag  screen  tubes  covered  with  refrac¬ 
tory  material  by  means  of  which  the  heat  generation 
per  cubic-foot  of  furnace  volume  and  tbe  furnace  tem¬ 
perature  are  increased  and  a  greater  amount  of  the 
ash  is  drawn  oflT  in  the  form  of  liquid  slag. 

Development  of  boiler  welding 

A  late  development  is  in  the  use  of  electric  fusion 
welding  for  the  joints  of  boiler  drums.  Twenty-four 
l)()ilers  with  fusion  welded  drums  are  now  being  built 
by  the  Babcock  &  Wilcox  Company  for  United  States 
Xavy  scout  cruisers  under  specifications  based  on  the 
.A.S.M.E.  proposed  specifications  for  fusion  welding  of 
drums  or  shells  of  power  boilers,  revised  and  amplified 
by  the  Bureau  of  Engineering  of  the  U.  S.  Navy.  The 
joints  after  welding  arc  subjected  to  X-ray  examination 
as  called  for  in  the  specifications,  a  powerful  X-ray 
machine  having  been  installed  for  the  pur|x)se. 

The  working  pressure  of  these  boilers  is  .320  lb.  per 
square  inch.  The  welded  .steam  and  water  drums  are 
47g  in.  internal  diameter  and  1.3  ft.  9^  in.  over-all  length, 
the  plate  thickness  lieing  E./jj  in.  The  plate  used  is  class 
.‘\  marine  boiler  plate  having  a  specified  range  of  tensile 
strength  of  60,000  to  70,000  lb,  per  .square  inch. 

The  use  of  welding  lessens  the  chance  of  trouble 
through  caustic  embrittlement  and  provides  drums  of  a 
minimum  weight  for  a  given  .strength.  While  there  has 
been  no  instance  of  caustic  embrittlement  of  a  riveted 
drum  properly  calked  on  the  inside  and  not  on  the  out¬ 
side.  a  welded  drum  gives  a  more  definite  protection 
against  trouble  through  this  cause.  It  will  not,  how¬ 
ever,  eliminate  the  necessity  for  care  in  the  treatment 
of  the  feedwater  as  there  have  been  cases  of  cracking 
at  the  tube  holes. 

Pressure  of  1,400  lb. 

The  first  boiler  for  a  pressure  of  1,200  lb.  or  over 
was  installed  at  the  Edgar  station  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  then  known  as  the 
\\Tymouth  station.  About  two  years  later  two  units 
were  installed  for  1,400  lb.  working  pressure,  and  later 
two  additional  units  for  1,400  lb.  working  pressure. 

In  the  development  of  boilers  for  higher  pressures  it 
was  found  that  ordinary  designs  of  water  glasses  could 


not  be  used  as  the  high  temperature  water  in  the  boiler 
would  dissolve  the  glass,  or,  if  an  attempt  were  made 
to  use  the  existing  designs  of  flat  glasses  with  a  mica 
shield  between  the  glass  and  the  steam  and  water,  the 
glasses  would  be  broken  through  cross  strains.  A  num- 
lier  of  devices  for  use  in  place  of  water  glasses  were 
tested  and  at  the  same  time  efforts  were  made  to  develop 
a  water  glass  which  would  operate  .satisfactorily  at  the 
higher  pressures.  A  glass  that  would  oi)erate  satisfac¬ 
torily  up  to  pressures  of  2,000  lb.  |)er  square  inch  and 
over  was  finally  developed  by  H.  J.  Kerr  of  the  Babc(x:k 
&  Wilcox  Company.  A  flat  glass  is  used,  protected  by 
mica  on  the  steam  and  water  side.  The  joint  between 
the  mica  and  the  .steam  pressure  is  held  tight  inde¬ 
pendently  of  any  pressure  exerted  on  the  glass  so  that 
the  glass  acts  simply  as  a  support  for  the  mica.  The  glass 
is  held  in  such  a  way  as  to  prevent  undue  cross  strains. 
These  glasses  have  given  goo<l  satisfaction  and  have 
solved  the  difficulty  of  observing  tbe  water  level  at  high 


pressures. 

In  increasing  the  working  temperature  it  became  neces¬ 
sary  to  allow  for  the  falling  off  of  the  strength  of  the 
steel  at  the  higher  temperatures.  In  the  early  days  the 
tubes  of  superheaters  were  made  thicker  than  for  the 
low’er  temperatures  in  a  more  or  less  arbitrary  way. 
There  was  no  particular  risk  of  a  failure  of  a  super¬ 
heater  tube  and  a  method  based  on  the  results  secured 


in  practice  was  a  logical  one  to  follow.  This  method 
could  not,  however,  be  followed  when,  over  ten  years 

ago,  the  Babcock 


4/r 

htaUr—- 


&  Wilcox  Company 
was  called  on  to 
design  oil-cracking 
stills  to  be  oper¬ 
ated  at  a  tempera¬ 
ture  of  825  deg.  F. 
In  order  to  arrive 
at  the  i)roj)er  work¬ 
ing  stress  in  the 
latter  case  all  avail¬ 
able  data  were 
studied  as  well  as 
the  results  securefl 
in  superheater 


Pressure  of  1,400  lb. 

Second  arrangement  of 
1,400  lb.  boiler  used  at 
the  Edgar  station  of 
the  Edison  Electric 
Illuminating  Company 
of  Boston,  where  a 
boiler  for  1,200  lb. 
working  pressure  or 
over  for  power-plant 
service  was  first  in¬ 
stalled.  The  boilers 
have  steam  and  water 
drums  of  seamless 
forged  steel. 
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practice,  and  a  working  stress  of  8,000  lb.  per  square 
inch  at  800  deg.  F.  for  a  drum  or  shell  was  established. 
At  a  later  date  the  stresses  for  higher  temperatures 
were  arrived  at  by  scaling  down  in  proportion  to  the 
falling  off  in  stresses  to  produce  a  given  rate  of  creep, 
the  first  curve  published  by  H.  J.  hVench  of  the  Bureau 
of  Standards  l>eing  used  for  the  purpose. 

Later  on  Prof.  F.  H.  Norton  of  the  Massachusetts 
Institute  of  Technology  conducted  a  series  of  accurate 
tests  which  were  published  in  his  book  entitled  “Creep 
of  Steel  at  High  Temperatures.”  The  working  stresses 
for  steel  at  high  temperatures  served  as  the  basis  of  a 
paper  presented  by  the  author  at  the  annual  meeting  of 
the  A.S.M.E.,  December,  1929.  The  working  stresses 
for  drums  and  shells  given  in  this  paper  are  being  con¬ 
sidered  for  inclusion  in  the  A.S.M.E.  Boiler  Code.  The 
advance  has  been  rai)id  and  there  has  been  no  ojipor- 
tunity  for  standardization.  No  one  can  predict  the  limits 
of  pressure  and  temperature  that  will  be  reached 
eventually. 

T 

Reactors  Approach 
Shipment  Limitations  in  Size 


By  R.  B.  GEORGE 

Transformer  Engineering  Department, 
ITestinghouse  Electric  I'r  Manufacturing  Company,  .Sharon,  Pa. 


Current-limiting  reactors,  like  large  power  trans¬ 
formers.  arc  now  reaching  projxirtions  which  are  limited 
only  by  shipping  restrictions.  Three  large  reactors  were 
needed  for  the  Newark  substation  of  tbe  Pacific  Gas  & 
Electric  Company  at  .Albrae.  Calif.  As  made  by  the 
W’e.stinghouse  I^lectric  &  Manufacturing  Company  thev 
have  a  single-pha.se  rating  of  5.400  kva..  60  cycles.  300 
amp.  to  give  28.3  i>er  cent  reactance  on  a  three-pha.se. 
1 10-kv.  system.  Each  is  8  ft.  in  diameter.  22  ft.  high 
and  weighs  more  than  36  tons. 

This  substation  will  have  great  concentration  of  power 
and  the  reactors  are  connected  in  series  between  two 
bus  sections  to  limit  tbe  short-circuit  current  to  3^  times 
normal.  Each  reactor  has  a  tap  for  75  per  cent  rating 
and  a  no-load  tap  change  similar  to  those  used  for  large 
high-voltage  power  transformers.  The  coils  are  wound 
with  insulated  cables  which  are  insulated  and  braced  sim¬ 
ilar  to  high-voltage  transformer  construction.  Large- 
diameter  strands  are  employed  in  the  cables  to  give  stiff¬ 
ness  in  the  unsupported  sections. 

A  laminated  iron  magnetic  shield  is  used  to  protect 
the  tank  wall  from  hysteresis  and  eddy  current  losses 
due  to  the  strong  magnetic  field  external  to  the  windings. 
.‘\  magnetic  shield  surrounds  the  coil  and  is  bolted  to 
the  tank  wall.  The  laminations  are  mounted  around  two 
heavy  angle  rings  in  such  a  manner  that  the  mechanical 
forces  tend  to  bind  the  shield  tighter  together,  similar 
to  an  arch. 

Since  the  coil  has  a  core  of  non-magnetic  material 
and  the  shield  is  placed  outside  the  coil  at  the  sides,  the 
shield  may  be  considered  to  be  in  parallel  with  the  return 
magnetic  path  outside  the  coil.  The  volt-ampere  charac¬ 


teristic  curve  is  a 
straight  line  with  a 
small  magnetization 
curve  added 
above  it. 

Since  the  reactor 
is  connected  in 
series  between  two 
sections  of  the  same  bus,  the  losses  at  no  load  are  zero. 
The  major  portion  of  the  los.ses  occur  in  the  coils. 
The  comparatively  low  shield  and  tank  losses  are  divided 
over  the  region  from  above  the  coil  to  a  location  below 
the  lower  end  of  the  coil.  The  shield  has  liberal  surfaces 
in  contact  with  the  oil  for  cooling.  The  total  losses  in 
a  magnetically  shielded,  oil-immersed  reactor  consist 
almost  entirely  of  I-R  and  eddy  current  losses,  which 
vary  as  the  square  of  the  load  current. 


Reactor  is  braced, 
shielded,  oil-im¬ 
mersed 

Individually  enameled 
.“Strands  in  alternate 
layer.s  of  conductors 
reduce  eddy  current 
loss.  Connection.'^ 
welded  or  brazed.  Tie 
rods  non-magnetic.  Oil 
protected  by  Inertaire 
equipment. 
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Shield  gives  nearly  linear  magnetization 

(A)  Coil  only,  on  test. 

(B)  Complete  reactor  assembled  in  tank  with  laminated 
iron  magnetic  shield.  The  lower  short-circuit  curre^i* 
throughout  the  entire  voltage  range  is  a  measure  of  the 
added  protection  of  the  shield.  The  difference  between 
(A)  and  (B)  is  the  magnetization  curve. 
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Regulation  by  Conference 

vs.  Formal  Proceedings 


By  LEON  O.  WHITSELL 

Member  California  Railroad  Commission, 
San  I'rancisco,  Calif. 


Regulation  in  California  under  the  public 
utilities  act  has  been  a  success.  I  am  not  in  sym- 
-pathy  with  the  idea  sometimes  expressed  in  high 
j)laces  that  the  regulation  of  jnihlic  utilities  by  state  com- 
niissions  has  proved  a  failure  and  that  some  other  method 
or  system  should  he  adopted  in  lieu  thereof.  The  people 
of  California  have  full  confidence  in  the  utilities  act  and 
in  their  Railroad  Commission.  This  is  evidenced  by  the 
fact  that  at  practically  every  legislative  session  since 
1912,  through  their  representatives,  they  have  enlarged 
the  act  by  amendment  and  have  thereby  continued  further 
to  clothe  the  Railroad  Commission  with  additional  powers 
and  jurisdiction,  until  today  California  stands  at  the 
forefront  among  the  states  having  a  regulatory  act  which 
adequately  covers  practically  every  phase  of  public  utility 
regulation.  In  fact,  but  few  states  have  conferred  upon 
their  regulatory  bodies  the  plenary  powers  possessed  by 
the  California  commission. 

Under  the  administration  and  policy  of  the  California 
commission  the  people  have  continued  to  enjoy  adequate 
service  at  reasonable  rates  and  industries  have  grown  up 
and  experienced  a  great  measure  of  prosperity.  Rural 
electrification  has  kept  pace  with  the  progress  of  the  state 
and  the  farm  load  has  shown  a  gradually  ascending  curve. 
1'he  domestic  use  of  electric  power  has  continued  to  in¬ 
crease  and  it  has  become  the  first  essential  of  the  home. 

Utilities  have  likewise  grown  and  prospered  under 
regulation ;  they  have  been  allowed  to  earn  a  fair  return 
upon  a  fair  value  of  the  property  used  and  useful  in  the 
public  service.  They  have  l)een  able,  under  regulation, 
to  obtain  money  at  reasonably  low  rates  and  to  finance 
their  undertakings  adequately  and  at  all  times  meet  the 
demands  for  expansion  and  keep  step  with  the  develop¬ 
ment  and  progress  of  the  state.  Jurisdiction  of  the  com¬ 
mission  over  utility  financing  has  proved  the  wisdom  of 
those  responsible  for  its  incorporation  into  the  act  and 
has  fully  justified  the  hopes  and  anticipations  of  the 
people.  The  commission’s  j)olicy  pursuant  to  that  juris¬ 
diction  has  lowered  the  cost  of  money  to  the  utilities.  It 
has  stabilized  the  entire  financial  structure  of  the  util¬ 
ities.  The  commission’s  scrutiny  of  security  issues  by  the 
utilities  has  instilled  in  the  minds  of  the  people  a  com¬ 
forting  sense  of  safety  in  the  ownership  of  the  different 
issues  authorized.  Watered  stock  and  overcapitalization 
are  things  of  the  past  in  California  utilities. 

For  several  years  there  has  been  a  growing  feeling  on 
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Utilities  can  improve  conditions  by 
voluntary  action  in  rate  matters  and 
become  largely  selF-regulating 

the  part  of  a  great  many  thinking,  serious-minded  people 
in  California  that  long,  contentious  rate  proceedings  are 
uneconomical  and  wasteful  and  that  the  utilities  should 
give  some  thought  toward  working  out  a  way  by  which 
the  enormous  costs  incident  thereto  may  l)e  avoided. 
In  this  discussion  I  have  in  mind  not  only  the  costs  but 
the  harmful  results  which  necessarily  flow  therefrom 
irrespective  of  the  results  attained  in  the  final  determina¬ 
tion  of  the  case. 

From  the  very  incejition  of  a  proceeding  to  raise  or 
reduce  rates,  the  utilities,  the  municipalities  and  other 
representatives  of  consumers  are  resolved  into  belligerent 
camps  of  offensive  and  defensive ;  suspicion  and  accusa¬ 
tion  run  rampant.  Advocates  of  the  consumer  ofttimes 
anticipate  the  final  result  and  broadcast  what  to  them 
seems  the  inevitable  decision  of  the  commission.  The 
utility,  with  its  auditors,  engineers  and  lawyers,  buckles 
on  the  armor  of  defense  and  the  battle  is  on.  Good 
public  relations  cultivated  through  long  years  of  patient 
effort  take  wing  and,  irresjjective  of  the  decision  of  the 
commission,  scars  are  left  on  each  side  which  continue 
as  an  irritant  and  a  reminder  of  a  contest  which  in  many 
cases  could  have  been  avoided  by  the  utility  through  the 
use  of  the  same  degree  of  good  judgment  exercised  in 
other  walks  of  business  life. 

In  my  judgment  the  remedy  to  be  applied  does  not 
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lie  in  the  realm  of  the  law,  but  in  that  of  human  rela¬ 
tions  and  economics.  I  will  endeavor  to  outline  my  ideas 
as  to  how  the  utilities  can  improve  conditions  by  volun¬ 
tary  action  and  thus,  in  a  measure  at  least,  become  largely 
self -regulating  in  so  far  as  the  adjustmert  of  rates  is 
concerned.  I  refer  to  what  I  choose  to  :all  regulation 
by  conference  vs.  formal  proceedings.  Much  good  has 
been  accomplished  in  the  past  in  this  and  other  states 
through  amicable  adjustments  effected  around  the  con¬ 
ference  table,  and  I  believe  that  much  more  is  to  be 
accomplished  in  the  future.  • 

Regulation  by  conference 

Since  the  inception  of  regulation  in  California  in  its 
present  form  in  1911  the  public,  the  municipalities, 
through  their  representatives,  and  the  public  utilities, 
acting  through  their  officers,  have  found  that  the  com¬ 
mission  and  its  various  experts  are  at  all  times  ready  and 
willing  to  discuss  complaints  or  problems  and  to  take 
such  action  as  may  be  deemed  necessary  to  adjust  ex¬ 
peditiously  differences  which  have  arisen.  However,  it 
is  only  within  the  past  few  years  that  the  utilities  of  the 
state  have  shown  a  disposition  to  meet  with  the  com¬ 
mission  in  conference  with  representatives  of  the  public 
and  seriously  discuss  voluntary  rate  adjustments.  Within 
the  past  few  years  there  has  lieen  in  evidence  a  whole¬ 
some  willingness  to  do  this  very  thing. 

Ify  means  of  such  conferences  substantial  rate  reduc¬ 
tions  have  been  voluntarily  effected  by  the  Pacific  Gas  & 
Plectric  Company.  Southern  California  Edison  Company, 
San  Diego  Consolidated  Gas  &  Electric  Company  and 
by  other  large  electric  utilities  of  the  state.  I  am  con¬ 
fident.  however,  that  this  method  has  not  been  used  in 
many  instances  where  the  facts  and  circumstances  fully 
warranted  it.  I  am  of  the  opinion  that  certain  e.xecutives 
are  still  somewhat  skeptical  and  loathe  to  participate  in 
such  conferences,  especially  when  a  rate  proceeding  is 
imminent. 

Possibly  they  are  apprehensive  lest  their  willingness  to 
participate  in  such  informal  discus.sions  may  be  mis¬ 
construed  and  taken  as  evidence  of  the  weakness  of  the 
])osition  they  may  eventually  elect  to  assume,  or  possibly 
they  fear  that  they  may  inadvertently  or  otherwise  dis- 
clo.se  facts  which  may  be  used  against  them.  If  either 
assumption  be  correct.  I  feel  certain  that  they  are  labor¬ 
ing  under  a  misapprehension. 

To  my  mind  conferences  of  the  kind  and  character 
I  am  now  discussing,  to  be  productive  of  the  great¬ 
est  good  to  all  concerned,  must  be  entered  into 
with  the  distinct  understanding  that,  in  the  event 
a  satisfactory  solution  of  the  problems  under  dis¬ 
cussion  is  not  mutually  agreed  upon,  the  positions 
taken  or  facts  developed  by  either  party  shall  not 
militate  against  them  in  the  final  determination 
of  the  matter  except  in  so  far  as  those  facts  may  be 
developed  by  evidence  other  than  the  conference 
admissions. 

I  am  advised  that  the  American  Bar  Association  has 
within  the  past  few  months  appointed  a  committee  for  the 
purpose  of  studying  improvement  in  procedure  before 
public  utility  commissions  and  that  the  principal  investi¬ 
gation  to  be  undertaken  is  the  matter  of  increased  in¬ 
formality  in  rate  proceedings.  Ways  and  means  are  to 
be  found  for  increasing  the  use  of  such  procedure.  It  is 
simply  another  indication  of  a  widespread  realization 


that  adjustments  by  conference  are  desirable  and  con¬ 
stitute  a  wholesome  substitute  for  costly  rate  litigation. 

I  do  not  wish  to  be  understood  as  advocating  the  doing 
away  with  regulation  nor  the  scrapping  of  the  machinerx 
by  which  the  intent  and  purpose  of  the  several  provisions 
of  the  California  public  utilities  act  are  administered.  1 
believe  that  through  the  instrumentality  of  the  commis¬ 
sion,  the  utilities,  by  the  assumption  of  a  proper  co-opera¬ 
tive  attitude,  can  remedy  this  situation,  which  will  result 
in  an  era  of  good  feeling  throughout  California  and  will 
enable  them  to  exert  all  their  energies  toward  the  rendi¬ 
tion  of  good  service,  instead  of  a  continual  sharpening  of 
})encils  and  an  indulgence  in  that  nerve-wracking,  jnililic- 
relations-destroying  propensity  sometimes  facetiously 
characterized  as  the  “bankers’  complex.”  But  to  even 
approach  an  ajiproximation  of  this  happy  result  one 
concession  must  be  indulged  in  by  the  utilities.  I  refer 
to  that  ever-recurring  demand  for  a  valuation  for  rate¬ 
fixing  purposes  predicated  in  the  main  upon  reproduc¬ 
tion  cost  new  with  its  guilty  handmaiden,  that  uncon¬ 
scionable  intangible  known  as  “going  concern  value.” 

Reproduction  cost  an  improper  basis 

Proof  of  the  wisdom  of  any  policy  of  the  commission 
I  think  may  be  justly  and  righteously  judged  by  the 
results  which  through  a  series  of  years  follow  therefrom. 
The  California  commission  has  consistently  for  a  great 
many  years  arrived  at  its  valuation  of  utility  properties 
for  rate-making  purposes  by  the  use  of  the  historical  cost 
or  prudent  investment  factor.  By  a  liberal  allowance  for 
development  costs  it  has  practically  ignored  claims  for 
large  going  concern  value.  What  has  been  the  effect  on 
the  utilities  of  this  policy  and  practice  of  the  commission  ? 

It  has  not  been  the  means  of  forcing  a  single  utility  in 
California  into  the  hands  of  a  receiver.  On  the  con¬ 
trary,  except  in  cases  where  other  causes  intervened,  it 
has  maintained  the  utilities  in  good  business  condition. 
They  have  steadily  expanded  and  experienced  a  reason¬ 
able  degree  of  prosperity  under  regulation.  This  policy 
on  the  part  of  the  commission  has  not  frightened  capital 
from  the  utility  field.  Development  money  has  at  all 
times  been  readily  attainable  and  the  utilities  have  ex¬ 
perienced  but  little  difficulty  in  quickly  disposing  of  their 
numerous  security  issues.  I  think  I  am  fully  justified  in 
the  conclusion,  from  the  results  attained,  that  the  com¬ 
mission’s  policy  with  respect  to  valuation  has  proved  to 
be  eminently  fair  and  equitable  and  has  not  interfered 
with  natural  and  normal  development  of  the  utilities. 

A  disposition  on  the  part  of  the  utilities  to  forego 
their  insistence  on  a  valuation  based  primarily 
upon  reproduction  cost  new  will  impress  the 
people  with  the  conviction  that  they  do  not  want 
the  pound  of  flesh,  but  are  willing  to  accept  a  valu¬ 
ation  based  upon  the  money  actually  and  pru¬ 
dently  invested  in  the  undertaking.  Prudent  in¬ 
vestment  is  a  term  easily  understood  by  the  people 
and  carries  with  it  none  of  the  highly  speculative 
considerations  involved  in  that  rather  unpopular 
factor,  reproduction  cost  new. 

Why  should  an  electric  utility  in  California  contend 
for  reproduction  cost  new  for  rate-fixing  purposes." 
There  is  not  an  electric  utility  in  this  state  which,  from 
the  standpoint  of  enlightened  self-interest,  would  attempt 
to  operate  its  business  on  rates  based  upon  reproduction 
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cost  new  built  upon  the  highly  speculative  and  exorbitant 
methods  of  establishing  that  character  of  valuation.  In 
my  judgment,  other  forms  of  competitive  power,  the 
potentiality  of  municipal  ownership  operation,  and  the 
normal  economic  limitations  of  the  consumers  eliminate 
any  possibility  of  the  successful  application  of  an  elec¬ 
tric  rate  schedule  in  California  based  upon  that  factor. 

In  fairness,  I  might  say  that  the  vast  majority  of  the 
California  utilities  have  rather  reluctantly,  but  in  the  end 
graciousl3%  accepted  the  commission’s  policy  with  respect 
to  i)rudent  investment  and  going  concern  value  and  have 
refrained  from  seeking  relief  in  the  courts.  However, 
there  appears  to  be  a  growing  tendency  of  late  to  insist 
on  the  full  measure  of  what  they  conceive  to  be  their 
technical  legal  rights  under  certain  decisions  of  the  Su¬ 
preme  Court  of  the  United  States,  and  should  this  ten¬ 
dency  become  widespread  among  California  utilities,  I 
would  not  care  to  be  held  accountable  for  what  may  in 
all  human  probabilities  follow. 

The  tendency  in  this  direction  in  California  is  not 
singular.  It  is  evident  in  other  states.  It  has  been  sug¬ 
gested  in  some  quarters  that  commissions  should  be  given 
larger  appropriations  in  order  that  they  may  go  through¬ 
out  the  land  and  obtain  leading  experts  of  the  country  on 
valuation  problems,  such  as  going  concern  value,  water 
rights,  etc.,  and  in  every  case  prepare  a  record  that  will 
stand  assault  in  the  courts  and  for  the  commission  thus 
to  adopt  an  attitude  of  willingness  to  litigate.  This  is 
obviously  not  the  sound  way  to  meet  the  ])roblem.  and  if 
such  a  policy  is  to  be  adopted  by  some  of  our  Eastern 
states  (as  appears  to  be  the  case)  I  am  fearful  that  it 
will  work  to  the  disadvantage  of  all  concerned,  the  public 
and  the  utilities  alike. 

Legislation  not  solution 

It  is  but  recently  that  the  Legislature  of  Wisconsin 
enacted  a  statute  which  is  designed  to  enable  the  regu¬ 
latory  commission  to  have  available  unlimited  funds  with 
which  to  fight  in  exercising  regulatory  functions.  The 
statute  provides  that  the  cost  of  rate  litigation  incurred 
by  the  commission  shall  be  borne  by  the  respective  util¬ 
ities  affected,  and  says  in  effect  that  whenever  the  com¬ 
mission,  in  any  proceeding,  either  upon  its  own  motion 
or  upon  complaint,  makes  any  accounting  investigation  or 
any  valuation  of  property  or  any  investigation  of  the 
practices  or  activities  of  any  public  utility,  power  dis¬ 
trict  or  railroad,  it  is  to  determine  the  expense  incurred 
and  the  company  or  railroad  investigated  is  required  to 
make  payment  thereof. 

The  act  further  provides  that  at  the  end  of  each  fiscal 
year  the  commission  shall  determine  its  total  expenditures 
during  the  year  and  shall  assess  the  same,  less  payments 
collected  for  particular  investigations,  upon  the  utilities 
and  railroads  subject  to  its  jurisdiction  in  proportion  to 
their  respective  gross  operating  earnings  for  such  year. 
It  is  provided,  however,  that  the  total  amount  which  may 
be  assessed  to  the  public  utilities,  power  districts,  the 
street  and  interurban  railroads  under  this  authority  shall 
not  exceed  one-fifth  of  1  per  cent  of  the  total  gross 
operating  revenues  of  such  public  utility  power  district 
and  railroad  during  such  calendar  year. 

I  am  apprehensive  that  the  problem  cannot  be  met  by 
legislation  and  that  a  statute  of  this  type,  designed  to 
enable  the  purchase  of  stronger  and  heavier  armor,  will 
but  retard  the  advance  of  effective  regulation. 

An  electric  utility  which  is  allowed  its  operating  ex¬ 
penses,  including  depreciation  and  taxes,  and  a  fair  re¬ 


turn  on  the  amount  prudently  invested  in  the  properties, 
which  fair  return  is  substantially  in  excess  of  the  cost 
of  money  to  the  utility,  in  my  judgment  has  no  just  cause 
for  complaint. 

Voluntary  rate  reductions 

What  remedy  am  I  suggesting?  Simply  this:  When 
the  utilities  see  that  their  rate  of  return  is  exceeding  the 
rate  ordinarily  allowed  by  the  commission,  that  they 
voluntarily  work  out  a  reduction  and  obviate  the  necessity 
of  action  on  the  part  of  the  commission  or  the  consumers. 
This  is  probably  an  easy  way  to  adjust  rates  downward, 
but  what  if  the  rate  of  return  falls  below  that  allowed 
by  the  commission?  Well,  it’s  a  poor  rule  that  won’t 
work  both  ways. 

In  that  event  come  to  the  commission,  lay  your  cards 
on  the  table,  as  many  of  you  have  done.  Present  all  of 
the  facts  reasonably  necessary  to  arrive  at  a  just  conclu¬ 
sion.  If  the  commission,  after  investigation  by  its  engi¬ 
neering  and  finance  departments,  finds  that  your  in¬ 
formal  showing  is  correct  and  that  you  may  unjustly 
suffer  without  an  increase  of  rates,  I  believe  it  will,  in 
keeping  with  its  well-established  policy  in  the  past,  call 
an  informal  conference,  to  which  will  be  invited  repre¬ 
sentatives  of  the  consumers,  and  it  will  then  be  deter¬ 
mined  if  by  conference  and  co-operative  effort  some 
equitable  measure  of  relief  cannot  be  afforded  without 
the  necessity  of  a  long,  expensive  hearing.  This  may  not 
under  our  present  law  eliminate  the  necessity  for  a 
formal  hearing,  but  it  will  go  a  long  way  toward  short¬ 
ening  and  softening  the  formal  proceeding. 

Regulation  of  public  utilities  by  state  commissions 
has  proved  highly  successful,  at  least  in  California,  but 
the  procedure  of  such  regulation  as  applied  to  the  deter¬ 
mination  of  rates  for  public  utility  service  might  well 
be  changed  from  one  of  legal  contest  to  one  of  open, 
frank  consideration  of  the  problems  involved,  with  the 
idea  on  the  part  of  the  utilities  of  sharing  with  the  con¬ 
sumers,  through  voluntary  adjustments  in  rates,  a  fair 
and  equitable  portion  of  their  earnings,  if  such  be  in 
excess  of  what  may  be  deemed  reasonable. 

Formal  rate  cases,  in  the  majority  of  instances,  are 
of  necessity  long-drawn-out  proceedings,  slow  of 
movement  and  extremely  expensive  both  to  the 
utilities  and  to  the  state.  They  involve  extensive 
legal  and  technical  preparation  and  argument  and 
invariably  develop  into  bitter  contests,  with  con¬ 
sequent  antagonisms  which  often  partially  or 
wholly  nullify  the  effect  of  years  of  effort  in  the 
building  up  of  desirable  public  relations.  They 
also  force  an  unavoidable  delay  during  the  pend¬ 
ency  of  the  proceedings  of  the  granting  of  relief 
to  the  party  seeking  such  relief,  which  is  irritating 
to  the  patience  of  all  concerned. 

No  matter  what  may  be  the  outcome  of  such  proceed¬ 
ings,  it  is  extremely  difficult  for  the  average  layman  or 
consumer  to  grasp  the  full  story  in  all  its  details  and  to 
justify  in  his  mind  the  tremendous  expenditure  of  time 
and  money  involved  in  these  ever-recurring  contests. 
And  the  loss  of  time  involved  is  a  real  loss.  It  occupies 
the  full  time  of  many  months  of  a  substantial  portion 
of  the  personnel  of  both  utility  and  state  organizations 
which  might  be  spent  in  efforts  to  improve  service. 

So  I  say,  in  all  seriousness,  that  the  most  obvious  im- 


Septembrr  5, 1931— ELECTRICAL  WORLD 


417 


provenient  of  the  present  system  of  regulation  would  be 
the  doing  away  with  these  extended  legal  contests  and  the 
substitution  therefor  of  voluntary  action  on  the  part  of 
the  utilities  through  conferences  with  the  commission 
whereby  and  whereunder  voluntary  rate  adjustments  may 
be  ])ut  into  effect  from  time  to  time  consistent  with  the 
maintenance  of  a  reasonable  rate  of  return  upon  the 
capital  prudently  invested.  Such  action  will  certainly 
remove  many  of  the  objectionable  elements  involved  in 
the  handling  of  rate  adjustments,  will  be  a  powerful 
factor  in  tbe  building  up  of  general  good  will  and  con¬ 
fidence.  will  further  eliminate  the  expenditure  of  large 
sums  of  money  and  time,  and  will  afford  prompt  relief 
without  undue  delay. 

T 

Structural-Shape  Conductors 
Show  Increased  Efficiencies 

By  H.  W.  PAPST  and  D.  I.  BOHN 

I  >cf'ai  liiiail.  ll’cstiiu/lwusc  Ilicciric  I'r  Manufac- 
luriiii/  Conif'aiiy.  and  Electrical  Eiu/inccr  Aluminum  Company 
of  America.  l\‘cspccin’cly 

Tn  order  to  avoid  the  shortcomings  of  tubes  and  bars 
a  new  tyi)e  of  conductor  consisting  of  structural  shapes 
has  been  developed.  With  tubular  bars  a  limited  part 
of  tbe  surface  is  available  for  cooling  so  that  they  are 
sehdom  used  for  heavy  currents.  With  flat  bars  the 
sui)])orts  must  be  closely  spaced  due  to  the  low  lateral 
strength  of  the  section. 

Skin  effect  does  not  require  much  consideration  in  de¬ 
signing  conductors  for  60-cycle  currents  below  2.000 
amp.,  but  at  higher  currents  its  effect  is  so  pronounced 
as  to  become  a  major  factor  in  such  design.  While  tube.' 
are  nearly  ideal  in  regard  to  skin  effect  and  in  addition 
possess  excellent  mechanical  properties,  only  about  half 
of  the  surface  is  available  for  cooling.  Various  arrange¬ 
ments  of  bars  are  used  to  obtain  a  reasonably  low  skin 
effect  ratio,  the  “modified  hollow  square”  being  one 
.scheme  quite  extensively  used. 

I'he  new  conductor  is  designefl  for  currents  of  about 
2.(XK)  to  /.(HK)  amp.  at  60  cycles  and  combines  the  various 


Power  station  bus  using  aluminum  channels 
(Chute  a  Caron) 


Double-circuit  440-volt  bus  for  heavy  currents 
(Alcoa) 


desirable  properties  of  both  tubes  and  bars.  A  split 
square  tube  is  formed  by  placing  two  standard  aluminum 
structural  channels  facing  each  other.  A  comparison 
of  the  ratings  obtained  from  heat  runs,  particularly  with 
the  larger  channels,  shows  that  the  internal  surface  of 
the  channels  is  very  effective  in  heat  dissipation.  Tests 
for  skin  effect  gave  values  approximating  those  for  tubes, 
as  might  be  expected. 

X'arious  types  of  supports  have  been  employed  with 
the  channel  construction.  They  are  all  designed  to  per¬ 
mit  a  free  longitudinal  expansion  movement,  the  stiffness 

Channel  Conductor  Ratings 

For  pain*  of  aliitiiiniiiii  clianiiela  arranjied  to  form  a  square.  Temperature  rise 
iO  (lesi.  C.  over  a  40  deg.  C.  ambient,  at  60  cycles. 


Lb.  per  Cross  Effective 

Size  of  Web  I'liii'k-  Flange  Ft.  (2  Sectionf2  Current  Hated 

Channel  ness  Width  Channels)  Channels)  Density  .Amperes 

4  .  0  180  I  580  3.80  3.14  796  2,500 

4  .  0  247  1.647  4  44  3.68  762  2,800 

5  .  0.325  1.885  6.40  5.28  683  3,600 

6  .  0  437  2.157  9.26  7.54  615  4,700 

7  .  0  524  2.404  12.25  10.14  563  5,800 

8  .  0.579  2.619  15.12  12  50  536  6,700 


of  channels  making  this  necessary.  Ordinarily,  a  bus 
run  of  considerable  length  may  be  made  without  ex¬ 
pansion  joints  unless  the  channels  are  of  necessity  fixed 
at  two  or  more  points.  If  expansion  joints  are  thus  made 
neces.sary,  aluminum  laminations  spot  welded  at  the  ter¬ 
minals  are  bolted  to  the  channel  webs  in  the  same  manner 
as  when  bars  are  used. 

'riie  mechanical  properties  of  channel  permit  supports 
to  be  spaced  at  greater  intervals  than  is  usually  done 
when  bar  is  used.  In  general,  spacings  of  10  to  25  ft. 
may  be  employed.  If  the  phases  are  arranged  vertically 
maximum  channel  strength  is  available  to  resist  short 
circuits.  With  a  horizontal  arrangement  the  two  channels 
may  be  fastened  together  at  intervals  in  the  span  to 
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give,  in  effect,  a 
lx)x  girder,  and 
greatly  increase  the 
normal  strength  in 
this  plane. 

Bay  spacings  in 
industrial  buildings 
and  outdoor  sub¬ 
stations  are  in  many 
instances  about  the 
same  length  as  the 
desirable  channel 
conductor  span. 

Extra  steel  for  in¬ 
termediate  supports 
may  he  eliminated 
and  a  considerable 
saving  results. 

In  most  cases 
taps  to  apparatus 
are  made  by  bolting 
flat  bar  to  the  out¬ 
side  web  face.  This 
usually  provides 
sufficient  flexibility 
to  take  care  of  ex¬ 
pansion  movement 
of  the  channels. 

Splices,  angles,  etc., 
merely  require  the 
the  bolting  of  properly  shaped  splice  plates.  These  plates 
may  be  either  internal  or  external,  the  former  being 
most  common  because  of  its  neater  appearance. 

The  reactance  of  channel  conductors  approximates  that 
of  an  equivalent  tube.  With  low-voltage  applications, 
where  low  reactance  is  of  primary  importance,  the 
rigidity  of  channels  permits  a  phase  spacing  smaller  than 
would  be  desirable  if  bars  were  employed. 

▼ 

Motor  Control  NVorks  NX/ell 
on  Network  Voltage 

By  E.  F.  KURTZ 

Industrial  Engineering  Department, 

Genera!  Electric  Company,  Schenectady,  X.  I'. 

The  application  of  control  equipment  to  208-volt  net¬ 
works  involves  two  principal  questions:  First,  whether 
standard  220-volt  control  devices  will  operate  at  208 
volts  and,  second,  what  special  requirements  if  any  must 
be  met  because  of  the  grounded  neutral  and  consolidation 
of  light  and  power  mains. 

In  considering  magnetic  control  it  is  important  to 
note  that  the  industrial  control  standards  of  the  National 
Electrical  Manufacturers’  Association  require  that  alter¬ 
nating-current  contactors  shall  close  successfully  at  15 
per  cent  less  than  normal  voltage.  This  was  approved 
as  an  American  Standard  (July  9,  1925)  and  is  fol¬ 
lowed  by  practically  all  manufacturers.  A  208- volt  net- 

*Sce  also  ‘'Hoio  Motors  Perform  on  208  Volt  Netiuorks,”  page 
^58,  May  23,  1931,  “Electrical  World.” 


work  with  plus  and  minus  voltage  variation  of  from 
3  to  4  per  cent  is  then  well  within  the  range  on  which 
contactors  designed  for  220  volts  will  close  properly. 

The  temperature  rise  of  contactor  coils  is  reduced 
by  the  reduction  of  voltage  since  the  exciting  current 
is  less,  thus  reducing  the  copper  loss,  and  the  lower 
flux  density  reduces  the  iron  losses.  Undervoltage  de¬ 
vices  drop  out  at  a  voltage  well  below  208,  so  no  trouble 
from  this  source  is  experiened. 

It  was  shown  that  the  line  currents  of  220-volt  motors 
are  increased  when  operating  at  208  volts.  The  reduced 
voltage  operation  is  equivalent  to  a  slight  overload  so 
far  as  the  control  is  concerned,  but  as  the  control  devices 
listed  for  general  purpose  induction  motors  are  capable 
of  carrying  overloads  as  great  as  the  motors  can  carry, 
the  overload  protection  for  the  motor  also  protects  the 
control. 

Thermal  overload  relays  protect  the  motors  and  con¬ 
trol  against  injurious  heating  from  increased  current 
caused  by  either  mechanical  overload  or  undervoltage. 
These  relays  possess  a  thermal  lag  which  corresponds 
to  the  heat  storage  capacity  of  the  protected  motor. 
Thus  the  motor  carries  the  maximum  safe  load  for  the 
maximum  safe  time  in  spite  of  reduced  voltage  if  the 
relay  rating  and  setting  are  based  on  the  nameplate 
data  of  the  motor. 

The  National  Electrical  Code  for  1930,  Sec.  808- A. 
page  121,  states  that  when  protective  devices  other  than 
fu.ses  are  used  for  the  running  protection  of  motors, 
three-phase,  alternating-current  motors  operating  on  four- 
wire,  three-phase  alternating-current  supply  systems  with 
neutral  grounded  or  ungrounded  shall  have  an  overload 
unit  such  as  a  trip  coil,  temperature  relay,  or  thermal  cut¬ 
out  in  each  of  any  two  conductors  except  the  neutral. 

Thus  the  code  permits  the  use  of  standard  three- 
phase  control  devices  with  two-coil  overload  protection 
on  208-volt,  four-wire,  alternating-current  networks  and 
similar  systems  having  Y-connected  transformer  sec¬ 
ondaries  with  grounded  neutral.  Using  two  overload 
trips  for  motor  protection  involves  a  very  remote  possi¬ 
bility  of  trouble  caused  by  a  ground  in  a  certain  portion 
of  the  winding,  hut  it  is  so  remote  that  operating  com¬ 
panies  have  not  found  it  necessary  to  use  more  over¬ 
load  protection  than  is  found  in  the  ordinary  three-wire, 
three-phase  control  devices. 

In  contrast  to  the  “motor  protection”  just  discussed, 
the  National  Electrical  Code  requires  one  overcurrent 
unit  in  each  ungrounded  line  for  “circuit  protection.” 
The  circuit  protective  devices  are  simply  intended  to 
protect  the  branch  circuit  and  its  connected  load  from 
the  dangers  attending  faults  to  ground  or  between 
phases  resulting  in  current  of  “short-circuit”  magnitude. 
These  overcurrent  units  are  ordinarily  placed  where  the 
motor  branch  circuit  joins  a  main  feeder  or  a  feeder 
of  larger  capacity,  with  exceptions  as  provided  by  the 
National  Electrical  Code. 

For  control,  then,  it  may  be  said  that  standard  220- 
volt.  general-purpose  control  on  208-volt,  combined 
light-and-power  alternating-current  networks  will  func¬ 
tion  properly  and  the  higher  current  of  the  motors  will 
not  unduly  overload  the  contacts,  relays,  etc.  The  con¬ 
tactor  coils  will  operate  at  a  lower  temperature  rise 
at  the  lower  voltage.  The  overload  relays  will  protect 
the  motor  and  control,  but  the  amount  of  mechanical 
overload  that  can  be  carried  will  be  reduced  somew'hat 
because  of  the  slight  increase  in  normal  load  current. 
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Slow  Cloud  Ionization 

Confirms  Direct-Stroke  Theory 


By  C.  L.  FORTESCUE 

Cousulthtg  Transmission  Engineer 
Westinghouse  Eleefric  c'r  Mannfactiiring  Company 

Field  experiences  have  given  firm  support  to  the 
theory  that  the  direct  stroke  rather  than  the  induced 
stroke  is  the  cause  of  transmission  outages  due  to 
lightning.  Consideration  of  the  thunder  cloud  itself  and 
the  manner  in  which  electrical  energy  is  stored  in  it  and 
the  mechanism  of  its  discharge  in  the  form  of  a  lightning 
stroke  further  confirm  the  preference  for  the  direct- 
stroke  idea. 

The  thunder  cloud  consists  of  small  particles  of  water 
vapor,  each  carrying  a  minute  charge  of  electricity.  Tf 
a  free  negative  charge  is  present  it  attaches  itself  to  a 
particle  of  vapor  and  thereby  loses  mobility.  A  thunder 
cloud  retains  its  charge  by  reason  of  the  fact  that  the 
particles  of  water  vapor  repeal  each  other  and.  since 
the  size  of  the  particles  is  maintained  constant,  remain 
snsinnided  in  the  air  by  the  action  of  upward  com¬ 
ponents  of  the  air  currents. 

Since  there  are  very  few  free  ions  in  the  cloud 
atmosphere  and  since  the  mobility  of  the  charged  mois¬ 
ture  particles  is  very  small,  the  only  way  such  a  volume 
can  lx*  discharged  is  by  ionization.  This  process  in  a 
cloud  atmosi>here  may  he  extremely  slow.  During  the 
formation  of  the  lightning  streamer  very  little  current  is 
drawn  from  the  cloud,  and  therefore  the  volume  of  cloud 
atmosphere  rerpiired  to  he  ionized  is  small.  As  the  head 
of  the  streamer  progresses  by  ionizing  the  air  space  in 
front  of  it.  a  .space  charge  of  ref|uisite  value  must  he 
htjilt  up  and  maintained.  This  ionization  of  air  requires 
energy  and  time.  Since  the  energy  must  be  obtained 
from  the  cloud  itself,  the  rate  at  which  the  point  of  the 
streamer  will  travel  will  be  governed  by  the  rate  at  which 
cloud  ionization  can  release  energy. 

Even  if  it  were  assumed  that  ionization  streamers  in- 
sifle  the  cloud  atmosphere  could  form  with  the  velocity 
of  light,  it  would  require  10  microseconds  to  di.schargc 
completely  a  cloud  volume  1  mile  in  diameter.  How¬ 
ever,  the  speed  of  formation  of  streamers  is  much 
slower  than  the  velocity  of  light,  probably  being  not  more 
than  one-twentieth  that  value  as  determined  from  time 
lag  measurements  of  sphere  gap  breakdown.  To  dis¬ 
charge  completely  a  spherical  volume  1  mile  in  diameter 
would  therefore  take  at  least  105  microseconds.  If  a 
reflection  from  the  ground  over  the  lightning  channel  is 
considered,  5  microseconds  should  be  added  to  the  above 
values. 

Some  streamers  have  been  noted  which  never  reach 
ground,  as  the  charge  in  the  cloud  is  not  sufficient  to 


*Abstracted  from  paper  prsented  before  AJ.E.E.  meeting  in 
Raleigh,  N.  C. 


maintain  and  propagate  the  streamers.  It  may  there¬ 
fore  be  inferred  that  lightning  strokes  to  earth  or  to  a 
structure  will  vary  their  severity  over  a  wide  range,  de- 
])ending  upon  the  amount  of  energy  the  cloud  is  capable 
of  discharging  through  the  lightning  channel. 

The  energy  in  the  streamer  itself,  until  it  reaches 
ground,  a  transmission  line  or  any  structure,  is  mainly 
potential  energy,  because  the  motion  of  the  charges  in 
the  channel  is  relatively  slow  as  compared  to  the  velocity 
of  light  and  because  the  currents  required  to  produce 
ionization  are  relatively  small.  When  the  earth  or  a 
structure  is  reached  by  the  streamer  its  potential  energv 
is  instantly  changed  to  kinetic  energy  and  a  current 
wave  moving  at  the  velocity  of  light  flows  into  the 
earth  or  the  structure.  Negative  reflections  pass  up  the 
lightning  channel,  increasing  the  discharge  current  in  the 
channel  as  they  proceed,  until  they  reach  the  cloud,  where 
they  increase  the  gradient  in  the  cloud  atmosphere, 
causing  the  ionization  streamers  to  penetrate  further  into 
the  cloud  volume  and  thus  tapping  more  of  the  cloud 
energy  to  supply  current  to  the  channel.  As  the  volume 
of  ionization  extends  within  the  body  of  the  cloud  the 
rate  of  discharge  gradually  decreases,  until  the  point  is 
reached  where  the  available  energ\'  is  insufficient  to 
stabilize  the  channel  from  cloud  to  earth  and  the  current 
ceases  to  flow. 

Discharge  time  precludes  induced  voltage 

Thus  it  is  .<secn  that  it  is  physically  impossible  for  a 
cloud  to  discharge  to  earth  in  sliort  enough  time  to  give 
very  high  induced  voltages;  in  fact,  the  probable 
minimum  limit  for  discharging  20  coulombs  of  tlie  cloud 
charge  is  of  the  order  of  100  microseconds  or  more.  It 
should  further  he  noted  that  one  discharge  does  not 
necessarily  empty  the  cloud  of  its  di.scharge.  and  that 
after  the  first  di.scharge  the  jxirtion  of  the  cloud  that  is 
emptied  will  become  recharged  again  by  diflFusion  from 
the  main  body  of  the  cloud,  and  a  second,  third  or  fourth 
stroke  may  follow  the  first  over  the  same  path  at  time 
intervals  of  a  fraction  of  a  second.  As  a  consequence 
of  the  observations  discussed  above  and  the  theoretical 
analysis  of  the  problem  a  conclusion  has  been  reached 
pretty  unanimously  by  all  engaged  in  this  lightning  work 
that  for  high-voltage  lines  the  main  cause  for  outages  due 
to  lightning,  and  probably  the  only  cause,  is  a  direct 
stroke  to  the  line  or  ground  wire. 

The  practical  consequences  of  this  deduction  are  very 
far  reaching,  since  we  know  now  that  we  have  to  protect 
against  extremely  high  lightning  potentials,  of  the  order 
of  15,000  kv.  When  a  severe  lightning  stroke  strikes 
a  line  its  potential  is  released  in  the  form  of  a  .steep 
surge,  which  passes  into  the  line  in  conformance  with 
the  laws  limiting  surges,  and  at  the  point  of  stroke  the 
surge  potential  may  i)e  of  the  order  of  15,000  kv. ;  the 
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actual  potential  on  the  line  will  depend  upon  its  surge 
impedance. 

Ground  wire  must  be  elevated 

One  of  the  primary  requisites  of  ground  wire  protec¬ 
tion  therefore  is  that  the  ground  wire  shall  always  inter- 
])Ose  itself  as  a  shield  against  oncoming  strokes.  This 
requires  certain  requirements  in  the  configuration  of 
ground  wire  and  line  wire  so  as  to  be  sure  that  the 
ground  wire  will  always  he  interposed  as  a  shield  against 
the  oncoming  stroke  to  protect  the  line  wire.  Tn  order 
to  get  the  proper  shielding  effect  it  is  necessary  to  raise 
the  ground  wire  to  a  considerable  height  above  the  level 
of  the  nearest  line  wires.  But  there  is  a  further  reason 
for  this,  and  that  is  that  the  lightning  stroke  may  take 
place  in  the  middle  of  the  span,  in  which  case  the 
potential  difference  between  the  ground  wire  and  the 
line  will  be  limited  only  by  the  surge  impedance  of  the 
ground  wires,  which  at  this  point  is  quite  high.  Con¬ 
sequently  there  will  be  a  high  potential  surge  of  the 
same  order  as  the  lightning  stroke  potential  set  up  in 
the  ground  wire  and  this  surge  will  last  until  reflection 
takes  place  at  the  adjacent  towers  and  the  reflected  wave 
reaches  the  point  of  the  stroke,  which  in  general  is  an 
interval  of  time  of  the  order  of  one  microsecond. 

During  its  progress  over  the  ground  wdre  the  surge 
induces  a  corresponding  potential  on  the  line  wire 
through  its  mutual  surge  impedance  coupling  with  the 
line  wire.  This  will  reduce  the  actual  difference  of 
potential  between  ground  wire  and  line  wire  by  an 
amount  depending  upon  the  mutual  coupling,  which, 
however,  is  usually  of  the  order  of  one-third  or  less. 
Consequently,  it  will  be  necessary  at  the  middle  of  the 
span  to  have  spacing  enough  between  line  wire  and 
ground  wire  to  prevent  a  side  flash  between  the  ground 
wire  and  line  wire  due  to  this  potential,  which  lasts  for 
an  interval  of  one  microsecond  or  so.  We  have  esti¬ 
mated  that  for  the  more  severe  lightning  strokes  a 
clearance  of  something  like  45  ft.  will  l^e  necessary  w'here 
the  spans  are  1,000  ft.  long.  Using  this  clearance,  if  we 
allow  10  ft.  for  the  difference  between  the  maximum 
sags  of  ground  wire  and  line  wire,  you  will  readily 
arrive  at  35  ft.  as  the  approximate  vertical  clearance  at 
the  tower. 

d'hose  of  you  who  have  been  accustomed  to  the  use 
of  ground  wires  in  the  past  will  feel  that  these 
clearances  are  excessive,  but  when  you  reflect  that  the 
actual  records  of  lightning  hitting  a  line  and  also  side 
flashing  25  ft.  to  a  neighboring  telephone  line,  in  spite 
of  the  fact  that  the  full  ])otential  of  the  lightning  stroke 
had  not  developed  due  to  the  flashover  of  the  line  itself, 
you  will  realize  that  these  clearances  are  not  excessive 
for  an  important  line  such  as  the  220-kv.  lines  that  have 
been  built  in  certain  parts  of  the  country. 

It  has  been  remarked  to  me  at  times  that  there  have 
been  no  records  of  lightning  stroke  to  midspan,  but  the 
evidence  in  this  case  has  been  overshadowed  by  the  fact 
that  when  a  dynamic  arc  forms  it  almost  invariably 
forms  at  the  tower,  in  spite  of  the  fact  that  the  lightning 
stroke  may  have  taken  place  at  the  middle  of  the  span. 
There  are  few  exceptions  that  we  have  noted  recently 
where  the  actual  arc  took  place  in  the  span,  the  reason 
for  this  being  that  the  arc  at  midspan  is  usually  longer 
than  the  arc  at  the  tower.  Since  arcs  have  negative 
characteristics,  the  shorter  arc  will  be  maintained  and 
the  other  will  extinguish,  thus  the  pittings  and  other 


marks  left  by  the  arcs  by  which  such  flashovers  are 
identified  will  be  found  only  at  the  towers. 

It  may  be  well  to  state  again  that  it  is  probable  that 
the  potential  of  the  lightning  stroke  varies  over  a  rather 
wide  range,  consequently  the  surges  that  are  produced 
by  these  strokes  will  also  vary  over  a  considerable  range, 
and  it  is  probable  that  the  |X)tential  of  the  strokes  and 
their  frequency  follows  some  probability  law  so  that  the 
extremely  high  strokes  are  probably  comparatively  rare, 
while  the  medium  strokes  are  more  frequent,  and  the 
lower  value  strokes  also  become  rarer.  Consequently, 
the  problem  of  protecting  transmission  lines  is  in 
reality  an  economic  one,  the  amount  of  protection  being 
determined  by  the  im|Kirtance  of  the  line,  or.  in  other 
words,  by  the  cost  of  an  outage.  This  figure  is  hard  to 
determine,  sinc^  there  is  very  little  information  about  the 
relative  frequency  of  lightning  strokes  of  different 
potentials,  hut  its  approximate  value  may  he  obtained  as 
a  result  of  experience. 

T 

Group  Resistances 
of  Ground  Rods 

By  H.  B.  DWIGHT 

Massachusetts  Institute  of  Technology  and 

Xezi'  England  Pmoer  Engineering  <‘V  Sennce  Corporation, 
Boston,  Mass. 

The  resistance  to  earth  of  a  group  (jf  ground  rods 
connected  together  depends,  first,  on  the  resistivity  <}f  the 
earth  and,  second,  on  the  grouping  of  the  rods.  In  this 
paper  are  given  sets  of  curves  for  obtaining  the  eflfect 
of  multiple  rods. 

Before  installing  or  specifying  ground  rods,  it  is  fre¬ 
quently  advisable  to  make  a  number  of  measurements  of 
earth  resistivity  in  the  vicinity  of  a  station  by  tests  on 
temix)rary  rods.  The  resistance  of  a  single  ground  rod 
is  often  too  high  to  he  conveniently  measured  with  the 
instruments  available.  When  the  test  is  made  on  more 
than  one  rod  Figs.  1  and  2  may  be  used  to  show  the  earth 
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Fig.  1 — More  rods,  less  spacing  reduce  ground  resistance 
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Fig.  2 — Increased  spacing  more  effective  than  multiplying 
rods  at  small  spacing 


resistivity  in  terms  of  isolated  rods.  The  average  value 
of  earth  resistivity  in  terms  of  this  practical  unit — that 
is,  in  terms  of  the  resistance  of  an  isolated  rod — should 
he  taken  for  the  pur])ose  of  computing  the  resistance  to 
ground  of  the  complete  group  of  rods.  For  this  purpose 
Fig.  2  or  Fig.  3  may  be  used. 

One  of  the  most  common  troubles  in  arranging  a 
group  of  ground  rods  to  have  a  certain  desired  low  re¬ 
sistance  is  the  use  of  an  insufficient  area  of  ground.  Fig. 
3  has  been  drawn  up  to  show  the  lowest  resistance  that 
can  be  obtained  from  a  given  area,  even  if  it  contains  a 
very  large  number  of  ground  rods.  This  information 
often  is  of  value,  as  it  may  save  one  from  the  wasteful 
attempt  of  putting  additional  ground  rods  in  an  area 
which  could  not  give  the  desired  low  resistance  even  if  an 
infinite  number  of  rods  were  used,  or  if  the  area  were 
covered  with  a  buried  copper  sheet. 

Area  often  more  important  than  number  of  rods 

If  25  ground  rods  are  distributed  over  a  square  area 
of  5,000  s{j.ft.  (  18-ft.  spacing),  it  is  shown  by  Fig.  3  that 
the  resistance  is  1.25  times  the  resistance  of  an  infinite 
numl>er  of  rods  in  the  same  area.  Therefore,  no  matter 
what  the  resistance  in  ohms  of  the  25  rods  may  he.  if  it 
is  desired  to  have  less  than  80  per  cent  of  that  resistance 
there  is  no  use  in  putting  more  rods  in  the  area  of  5,000 
sq.ft.,  hut  it  is  necessary  to  utilize  a  larger  area.  Also, 
if  there  are  more  than  ten  rods  10  ft.  deep  there  is  no  use 
in  having  closer  than  10-ft.  spacing. 

It  is  usually  desirable  not  only  to  use  the  ground  area 
effectively  hut  to  utilize  the  rods  to  advantage,  since  they 
represent  considerable  cost.  If  it  is  desired  that  the  rods 
he  at  least  70  per  cent  as  effective  as  they  would  he  if 
isolated — that  is,  that  they  have  at  least  70  per  cent 


of  the  conductivity  of  isolated  rods — it  is  seen  from  Figs. 
2  and  3  that  it  is  necessary  to  use  over  30  ft.  spacing  for 
sixteen  rods  in  a  square  area,  over  40  ft.  spacing  for 
25  rods  and  over  60  ft.  spacing  for  49  rods. 

The  curves  give  approximate  results  and  are  based 
on  uniform  distribution  of  ground  rods  in  square  areas, 
the  boundary  of  the  area  running  though  the  outer  rods. 
The  computations  are  based  on  10-ft.  ground  rods  ^  in. 
in  diameter.  The  curves  are  from  the  pajjer  by  the 
writer  on  “Calculation  of  Resistances  to  Ground  and  of 
Capacitance,”  Journal  of  Mathematics  and  Physics, 
Cambridge,  Mass.,  January,  1931,  page  50,  where  the 
calculations  on  which  they  depend  are  described. 

Connecting  to  line  ground  lowers  resistance 

An  effective  way  to  lower  the  resistance  to  ground  for 
a  station  is  to  connect  to  the  ground  system  the  ground 
wires  of  any  transmission  lines  coming  into  the  station. 
This  makes  the  dimensions  of  the  group  of  ground  rods 
very  large,  for  the  group  includes  the  tower  footings. 
It  is  difficult  to  measure  or  calculate  the  resistance  to 
ground  of  such  a  group.  On  account  of  the  ground  con¬ 
ductors  of  the  transmission  lines  being  of  high-resistance 
steel  the  curves  presented  in  this  article  do  not  apply. 

The  60-cycle  resistance  of  the  earth  path  between  two 
stations,  when  there  is  no  metallic  ground  conductor,  is 
the  sum  of  the  resistances  to  earth  of  the  stations  plus 
1/10  ohm  per  mile  for  the  distance  between  them  meas¬ 
ured  along  the  transmission  line.  Current  at  commercial 
frequency  in  the  earth  is  for  the  most  i)art  confined  to  a 
region  within  one  mile  of  the  power  line.  The  alternat¬ 
ing-current  calculation  for  such  a  path  was  given  by 
J.  R.  Carson  in  the  Bell  System  Technical  Journal, 
October,  1926. 

When  there  is  an  overhead  ground  conductor  its  im¬ 
pedance  is  in  parallel  with  that  of  the  earth  path,  but 
since  it  is  grounded  at  frequent  intervals  a  simple  calcula¬ 
tion  is  not  applicable  unless  the  resistance  to  ground  of 
the  stations  is  very  low. 


Fig.  3 — Increased  area  often  the  only  solution 

There  is  no  gain  in  using  more  than  ten  rods  when 
they  are  10  ft.  deep  on  10-ft.  spacing 
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and  carbon  steel  tools  such  as  are  used  in  many  large 
machine  shops  where  a  wide  variety  of  work  is  Ijeing 
done.  The  .furnace  equipment  includes  a  preheating 
furnace  for  high-speed  steel,  8  kw.  capacity;  a  hardening 
furnace  for  carbon  steel,  13  kw.  capacity,  and  a  harden¬ 
ing  furnace  for  high-speed  steel,  30  kw.  capacity.  The 
preheating  furnace  is  also  used  as  a  tempering  furnace. 

Since  the  adoption  of  electric  heat  all  guesswork  has 
l)een  eliminated.  The  exactness  of  heat  treatment  has 
been  reflected  in  the  increased  life  of  the  tools.  As  all 
the  tools  pass  through  the  tool-grinding  department,  an 
investigation  was  undertaken  to  determine  the  tangible 
results  of  electric  heat  treatment  in  that  department.  A 
record  secured  in  connection  with  high-si^ed  steel  tools 
showed  that  the  tool  cost  had  decreased  25  i^r  cent  and 
that  the  life  of  the  electrically  heat-treated  t(H)ls  had 
l)een  increased  one-third.  The  okler  and  more  ex])eri- 
enced  machinists  reiK)rted  increase<l  life  of  tools  «)t 
anywhere  from  30  t«)  50  per  cent. 

.Saving  in  labor  in  tcrindiiifr  department  per  moiitli .  $291.20 

Savinjt  in  t<M>l  steel  per  month  .  280.00 

Total  monthly  savinK  .  $571 . 20 

Power  cost,  6,250  kw.-hr,  per  month .  50.00 

In  the  maintenance  of  locomotives,  there  are  a  large 
numl)er  of  parts  to  he  carburized,  such  as  wristpins  and 


By  WIRT  S.  SCOTT 

Sl'ccial  Representative  Westinghouse  Electric  6“  Manufacturing 
Company,  East  Pittsburgh,  Pa. 


The  savings  accomplished  in  the  use  of  electric 
heating  for  the  greater  part  are  characteristic  of 
electric  heating  rather  than  of  the  particular  in¬ 
dustry  using  it.  At  the  Norfolk  &  Western  Railway 
shops,  Roanoke,  \^a.,  there  are  many  successful  applica¬ 
tions  of  electric  heating,  each  being  typical  of  the  general 
application,  such  as  the  heat  treatment  of  tools,  steel 
castings,  babbitting  of  hearing,  core  baking,  etc. 

A  study  was  made  of  the  major  heat-treating  opera¬ 
tions.  with  the  assistance  of  the  personnel  of  the  Norfolk 
&  Western  Railway,  and  figures  arrived  at,  and  agreed 
upon,  as  conservatively  representing  the  annual  savings 
by  virtue  of  electric  heating.  Power  cost  $17,805  in 
one  year  and  the  savings  credited  to  its  use  in  electric 
heat  amount  to  more  than  $KX),0U0. 

'I'he  Roanoke  .shops  are  not  yet  comjiletely  electrified 
and  their  problem  is  similar  to  that  of  other  companies, 
that  of  financing  the  expenditure.  They  now  know  from 
experience  that  electric  heating  is  economical,  accurate, 
dependable  and  is  a  modern  tool  for  a  modern  plant. 

In  this  de])artment  there  are  heat-treated  high-si)eed 


Tools  tempered  and  hardened  here 

Low  «*arboti  .steel.s  tempered  and  high-speed  steels  hardened  in  furnaces  at  temperature  from  300  to  2,400  deg.  P. 
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Electrically  heated  tin  bath  holds  brasses  until  ready  for  babbitt 


bushings,  equalizer  bushings,  split  side  rod  bushings, 
brake  pins,  spring  rigging  pins,  knuckle  pins,  die  blocks 
and  die  block  pins.  All  of  these  parts  are  placed  in 
nickel  chromium  carburizing  boxes  and  packed  with 
crushed  bone. 

The  ])arts  are  made  of  low  carbon  steel  so  as  to  give 
maximum  toughness,  and  then  given  a  high  carbon  case 
of  in.  for  maximum  surface  wear.  The  heat  treating 
is  done  at  a  temperature  of  1,650  deg.  F.  Two  electric 
furnaces  are  available,  each  having  a  rating  of  120  kw. 
capacity,  with  an  effective  hearth  area  42  in.  wide,  56  in. 
long,  20  in.  high. 

A  test  made  on  one  of  the  furnaces  to  determine  the 
heating  characteristics  and  power  consumption  showed : 

Net  pounds  of  work .  1,436 

CarburizinK  boxes,  poundii .  1,148 

Crushed  bone,  pounds .  505 


$1,500  per  month,  was  found  to  represent  the  minimum 
net  savings,  using  electric  heat,  for  pins  and  bushings. 
The  cost  of  heat  treating  these  parts,  a  total  of  2,700  lb., 
was  $109.62.  With  a  saving  by  extended  life  on  the 
remaining  2,000  lb.  heat  treated  in  jmoportion  to  that 
of  pins  and  bushings,  the  total  monthly  savings  and  ex¬ 
pense  will  be : 

$1,560.00 
117.74 

The  savings  in  the  above  case  is  thirteen  times  the  cost 
of  electric  power.  That  the  life  of  the  carburized  parts 
has  been  greatly  increased  is  also  shown  by  the  fact  that 
one  electric  furnace  is  now  handling  the  repair  parts 
for  which  two  were  originally  required. 

Annealing  steel  castings 

The  Roanoke  shops  first  installed  a  coke-fired  furnace 
for  the  heat  treatment  of  steel  castings,  and  later  this 
furnace  was  replaced  with  one  heated  with  oil.  With 
the  coke  furnace,  whenever  the  doors  were  opened  to 
add  more  fuel,  the  temperature  within  the  furnace  cham¬ 
ber  would  drop  from  75  to  100  deg.  With  the  oil-fired 
furnace,  which  was  next  installed,  a  series  of  tests 
disclosed  the  fact  that  the  temperature  at  all  par's 
within  the  furnace  were  nowhere  near  the  same.  -A. 
great  non-uniformity  of  physical  ])roperties  was  dis¬ 
closed  even  within  the  same  casting,  the  bottom  ])art 
of  which  would  be  at  one  temperature  and  the  top  at 
some  other  temperature. 

A  decision  was  made  to  replace  the  oil-fired  furnace 
with  an  electric  furnace,  solely  on  the  basis  of  producing 
the  kind  of  casting  having  the  physical  properties  the 
designing  engineers  had  a  right  to  expect.  The  new 
electric  annealing  furnace  was  installed  in  1927.  It  has 
an  electrical  capacity  of  540  kw'.,  a  charge  capacity  of 
20  tons  maximuni,  12  tons  average,  and  a  loading  space 
on  the  car  7  ft.  wide.  14  ft.  long  and  5  ft.  high. 

The  castings  are  given  a  normalizing  heat  treatment,  which  coip 
sists  in  heating  the  castings  at  a  temperature  of  1,650  cleg.  F.  until 
thoroughly  saturated,  and  then  pulling  the  car  out  into  the  air  for 
an  air  quench.  The  electric  furnace  heats  uniformly  top  and 
bottom,  end  to  end,  and  by  allowing  one  hour  soaking  period  per 
inch  of  the  heaviest  cross-section  of  the  casting,  from  the  time 
the  temperature  of  1,650  deg.  is  reached,  it  has  been  found  that 
the  entire  charge  will  be  thoroughly  heated. 

The  car  type  furnace  is  operated  from  four  to  five  nights  each 
week.  With  a  cha  as  above  described,  the  furnace  will  require 
nine  hours  to  re  ’  50  deg.  F.  and  the  temperature  held  at  bOaO 
for  six  hours,  i  a  fifteen-hour  heating  cycle. 


Total  net  savings  per  month . 

Total  cost  for  electric  heat  treatment 


Total  gross  weight,  pounds . 

Furnace  temperature  at  start,  deg.  F . 

Operating  temperature,  deg.  F . 

Time  in . 

Time  out . 

Time  for  furnace  thermocouples  to  reach  1,650  deg.  F.  . 

Time  furnace  is  held  at  1,650  deg.  F . 

Total  time . 

Kilowatt-hours  consumed  in  reaching  1,650  deg.  F . 

Kilowatt-hours  consumed  after  reaching  1,650  deg.  F. 

Total  kilowatt-hours  consumed . . 

Gross  pounds  of  material  per  kilowatt-hour . 

Net  pounds  of  work  carburized  per  kilowatt-hour . 

C<jst  of  power  per  charge,  at  $0,008  per  kilowatt-hour 
Net  cost  of  power  per  pound  of  material  carburized  . 


. .  3,089 

860 
1,650 
5  p.m. 

6: 10  a.m. 

2  hours  45  minutes 
10,  hours  25  minutes 
13  hours  10  minutes 
328 
400 
728 
4  25 
1.97 
$5,828 
$0.00406 

Due  to  the  much  fjreater  exactness  of  heat  treatment 
resulting  from  the  use  of  the  electric  furnace,  it  was 
found  that  the  useful  life  of  many  of  the  major  pieces 
of  all  the  carburized  parts  has  been  more  than  doubled. 
This  has  resulted  in  less  replacements  of  such  worn 
jiarts,  a  very  substantial  saving. 

On  the  basis  of  twenty  charges  a  month  and  1,450  lb. 
of  material  per  charge  the  production  would  be  29,000  lb. 
])er  month,  which  would  he  made  up  of  approximately 
9.000  lb.  of  bushings,  18.000  Ih.  of  pins  ami  2.000  lb.  of 
miscellaneous  products.  The  values  of  these  i)arts  are 
as  follows: 

9,000  lb.  bushings  at  $0.2932  per  lb.  for  manufacturing .  $2,628.80 

9,000  lb.  bushings  at  $0.20  per  lb.  for  installation .  1,800.00 

18,000  lb.  pins  at  $0  0877  per  lb.  for  manufacturing .  1,578.60 

Total  value  per  month .  $6,007. 40 

Tweiii^-nve  per  cent  of  $6,007.40,  or.  roughly. 
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Some  parts,  such  as  engine  frames,  are  given  a  double  heat 
treatment  for  the  purpose  of  giving  such  members  greater  duc¬ 
tility.  This  consists  in  heating  the  charge  at  1,650  deg.  F.  for 
ten  hours,  remove  and  allow  to  cool  until  black,  reheat  to  1,250 
(leg.  for  ten  hours  and  remove  into  the  air. 

In  addition  to  securing  a  proj)erly  annealed  casting, 
the  outstanding  result  was  the  decreased  cost  of  machin¬ 
ing  the  castings.  Workmen  in  tlie  machine  shop  praised 
tlie  electric  annealing  furnace  very  highly.  It  is  seldom 
that  a  hard  spot  is  now  encountered,  the  breakage  of 
tools  is  much  less,  more  cuts  are  obtainable,  and  the 
steel  has  a  much  better  grain  or  texture. 

.\s  near  as  could  l)e  determined,  the  machining  costs 
have  been  decreased  10  per  cent  since  the  castings  are 
electrically  annealed.  There  are  250  machinists  em¬ 
ployed,  with  50  ])er  cent  of  these  on  steel  castings. 


Machinists  on  steel  castiiiKs .  125 

Hourly  cost .  $100.00 

Monthly  cost .  $20,800.00 

SavitiKS  over  previous  cost,  per  cent .  10 

Previous  cost,  based  on  present  production..  $23,200.00 

Net  monthly  savinirs  in  labor  for  machining.  2,400. 00 


For  a  13-ton  charge,  with  the  furnace  started  com¬ 
paratively  cold,  with  the  current  having  been  cut  off  for 
32  hours,  the  power  consumption  was  as  follows : 

Kilowatt-hours 


Power  required  to  reach  1,650  deg  F .  4,860 

Power  required  after  reaching  1,650  deg.  F..  1,620 

Total  j)ower  required .  6,480 

Consumption  per  ton .  500 


A  second  test  charge  was  heat  treated,  the  charge 
weighing  20  tons  and  consisting  of  very  heavy  castings, 
such  as  locomotive  driving  wheels  and  frames.  The 
operating  data  are  as  follows : 


Total  weight  of  charge,  lb .  40.21 1 

Hours  Min. 

Time  required  to  heat  charge  from  atmospheric  temperature 

to  1,650  deg.  F .  II  15 

Time  required  for  soaking  charge  at  1,650  deg.  F .  9 

Total  time  of  heating  cycle .  20  15 

Kilowatt-hours  for  heating  up  charge  (Hi  hours  at  512  kw.  per  hour). . .  5,760 

Kilowatt-hours  for  soaking  charge .  2,000 


Total  kilowatt-hours  consumed .  7,760 

Total  pounds,  annealed  per  kilowatt-hour .  3  ,18 

Kilowatt-hours  consumed  per  ton  .  392 


•Assuming  a  conservative  estimate  of  450  kw.-hr.  per 
ton  on  a  monthly  basis  of  a  production  of  170  tons  of 
steel  casting  annealed,  the  operating  cost  will  l)e  as 


i  follows : 

Pasic  power  cost  per  kilowatt-hour .  $0,008 

Tons  per  month  .  170 

Kilowatt-hours  per  ton  .  450 

Power  cost  per  ton,  average .  $3. 60 

Power  cost  per  month .  $612.00 


I  Using  fuel-bred  furnaces,  it  was  necessary  to  have 
I  a  man  on  duty  continuously  to  look  after  the  furnace. 
I  W  ith  electric  heat,  it  has  been  possible  to  disj^ense  with 
such  help  or  service,  since  the  only  attention  required 
is  on  the  part  of  the  night  watchman,  who  punches  a 
^  clock  alongside  the  control  panel  for  the  electric  fur- 

I  nace,  and  all  he  has  to  do  is  to  note  if  the  indicating 

^  lain])s  are  burning.  This  saving  in  labor  is  $118.50 

^  per  month. 

I  The  monthly  saving  in  machining  of  steel  castings 
j-  ($2,400)  added  to  the  monthly  saving  in  labor  of  attend- 

[  ing  furnace  ($118.50)  gives  a  total  *■, ’^thly  saving  of 

;|  $2,518.50  for  a  monthly  cost  of  e^^’  ’“tv  power  of 

f  S(d2.  ■  ' 

J  / 


The  babbitting  department  process  consists  in  melting 
down  the  babbitt  from  the  old  journal  bearings,  machin¬ 
ing  and  tinning  the  brasses,  babbitting  and  milling  the 
bearing. 

The  worn-out  journal  bearings  coming  into  the  department  are 
delivered  in  a  truck  alongside  an  electrically  heated  rectangular 
melting  pot,  20  in.  wide,  54  in.  long,  18  in.  deep,  which  is  heated 
with  five  10-kw.  immersion  heaters.  The  temperature  of  the  bath 
is  regulated  automatically  at  7(X)  deg.  F.  The  brasses  are  placed 
directly  in  the  bath,  and  when  the  level  of  the  bath  rises  near 
the  top  of  the  vessel,  the  babbit  is  ladled  out  into  molds,  produc¬ 
ing  pigs  weighing  80  lb.  each. 

From  400  to  500  worn-out  lx;arings  are  melted  down 
each  day  of  eight  hours’  operation.  After  each  brass 
is  removed  from  the  bath  it  is  thorougly  brushed  with 
an  air-driven  revolving  brush  and  then  inspected  for 
cracks,  flaws  or  any  defects  which  would  make  it  un¬ 
suited  for  further  use.  Fifty  per  cent  of  the  brasses 
are  thus  discarded  and  scrapped.  Those  passing  in¬ 
spection  are  placed  in  a  truck  and  conveyed  to  a  double 
milling  machine,  operated  by  two  men,  who  mill  out  the 
brasses  so  as  to  obtain  a  bright  surface  for  the  tinning 
of  the  l)earing. 

The  tin  pot  is  also  rectangular,  20  in.  wide,  30  in.  long,  18  in. 
deep,  and  heated  with  four  7i-kw.  immersion  units,  having  auto¬ 
matic  control.  The  brasses  are  swabbed  with  muriatic  acid, 
placed  in  the  tin  bath  and  kept  in  there  in  readiness  for  receiving 
the  babbitt. 

The  brasses  are  removed  from  the  tinning  pot  in  pairs,  placed 
on  a  mandrel  and  held  in  place  by  means  of  push  rods  operated 
through  compressed  air  cylinders  and  the  babbitt  ladled  into  the 
brasses.  The  babbitt  pot  is  of  the  circular  type,  21  in.  in  diameter 
and  19  in.  deep,  22-kw.  capacity.  With  automatic  temperature 
control. 

After  the  bearings  are  poured,  they  are  smoothed  off  and  then 
placed  in  a  finishing  milling  machine,  where  they  are  bored  out 
to  an  exact  size. 

Tlie  life  of  a  bearing  is  affected  tremendously  by  the 
temperature  to  which  the  babbitt  is  heated.  A  variation 
in  temperature  of  200  deg.  from  normal  will  result  in 
a  bearing  life  of  only  one-fifth  of  the  life  that  should 
be  obtained  under  proper  temijerature  conditions.  Over¬ 
heating  the  babbitt,  followed  by  pouring  at  the  proj^er 
temperature,  is  as  injurious  as  ^xiuring  at  the  overheated 
temperature. 

\Vith  the  coke  fuel  j^reviously  used  a  wide  variation 
in  temijerature  resulted.  Since  using  electric  heat  the 
temperature  is  automatically  maintained  at  a  prede¬ 
termined  point,  and  it  is  conservatively  estimated  that 
the  bearing  life  has  been  more  than  doubled. 

W’ith  a  production  of  5,000  bearings  a  month,  at  a 
labor  cost  of  $988,  the  average  labor  cost  ])er  bearing 
is  $0.1925  in  the  babbitting  department.  There  is  used 
an  average  of  1,200  lb.  of  new  babbitt  metal  per  day, 
or  27,200  lb.  a  month,  at  $0.25  ])er  |X)und,  making  a 
metal  cost  of  $6,800,  or  $1.36  j)er  bearing.  The  total 
labor  and  material  cost  is  $1.55  |)er  bearing. 

Using  fuel-fired  furnaces  for  melting  the  babbitt,  it  is 
estimated  that  the  j^ercentage  of  worn-out  bearings  for 
various  causes  would  be  distributed  as  shown  in  the 
following : 

Per  Cent 


General  wear  and  tear .  50 

Improper  lubrication .  25 

Poor  babbitting .  25 


An  analysis  of  the  above  would  indicated  that  25  ])er 
cent  of  the  betyings  may  be  defective  due  to  not  being 
poured  at  the  pro]3er  temperature,  and  that  75  iier  cent 
may  fail  due  to  wear  or  tear  or  improper  lubrication  even 
before  they  have  a  chance  to  wear  out.  The  savings  that 
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Using  coke-fired  core  baking  ovens,  the  following 
difficulties  were  found  to  be  present : 

1.  Had  to  depend  on  labor  to  fire  furnace  and  attempt  i  iine 
sort  of  temperature  control. 

2.  Oven  was  either  too  hot  or  not  hot  enough. 

3.  Most  cores  were  underbaked. 

4.  Some  cores  would  be  overbaked. 

5.  One  part  of  the  oven  would  be  too  hot,  while  another  pai  i 
would  be  too  cold. 

6.  Occasionally  the  entire  day’s  work  of  a  core  maker  would 
be  lost  due  to  burned  cores  which  caused  the  cores  to  fall  to 
pieces.  This  might  be  a  rush  repair  job,  and  it  might  be  im¬ 
portant  to  save  every  hour  possible. 

7.  Castings  were  repeatedly  lost,  due  to  blowholes  caused  Ijy 
green  or  partly  baked  cores.  These  small  holes,  caused  by  the 
escape  of  excess  vapor,  may  not  show  up  until  the  casting  wa> 
being  machined,  and  sometimes  the  major  part  of  the  machining 
had  been  done  before  the  defect  could  be  discovered. 

Since  using  electric  heat  an  improvement  has  been 
noted  in  the  castings.  The  difficulty  of  blowholes  dur 
to  underbaked  cores  has  been  comjjletely  eliminated. 
Another  source  of  defective  castings  was  the  burning  of 
the  cores,  resulting  in  the  core  flaking  off  or  washed 
away  by  the  molten  metal,  w’hich  also  is  now  past  history. 

An  average  charge  of  cores  per  oven  will  weigh  9,000  lb.  and 
the  power  consumption  800-kw.-lir.  i)er  bake.  At  a  cost  of  8  niill>, 
the  power  cost  is  $6.40  per  oven  per  bake,  or  $19.20  for  the  three 
ovens.  The  average  value  of  the  cores  for  the  three  ovens  is 
$150,  including  labor  and  material,  and  for  the  steel  castings 
annealed  and  sand  blasted  $2,(KK). 

The  saving  in  loss  of  cores  is  placed  at  3  per  cent,  or  $4.50 
per  day,  and  the  saving  in  the  loss  in  steel  castings  at  U  ixr 
cent,  or  $30  a  day. 

Using  fuel-fired  ovens,  the  labor  of  75  per  cent  of  one  man’s 
time  was  required  for  firing  and  watching  the  ovens.  Tliis 
amounts  to  six  hours  at  57  cents  per  hour,  or  $3.42  per  day. 

A  .summary  of  the  total  annual  savings  for  the  three 
electric  core-baking  ovens  show  the  following: 

.Savinga  due  tu  spoiled  rorefl .  $1,350.00 

Saving  in  steel  castings .  9,000. 00 

l^bor  for  attandinc  ovene .  1,026.00 


may  be  said  to  be  effected  directly  by  the  babbitting  will 
lie  12.5  i^ier  cent  of  the  total  failure. 

0.  125x5,000  =  625  bearings  a  month 
625x$l .  55  =  $968. 75  per  month 

Uach  of  the  625  bearings  worn  out  ])rematurely  must 
be  replaced  in  the  car.  at  an  average  cost  of  $0.77  per 
bearing,  or  a  total  cost  of  $481.25  per  month  for  labor 
of  replacing  hearings. 

Xet  monthly  savings  due  to  increased  life  of  bearings: 


C'c«t  of  bearings 
Installation. 


'riu*  ])roduction  of  a  better  babbitt  and  longer  life 
(tf  hearing  is  worth  6.f)  times  the  cost  of  the  electric 
I M  twer. 

Core  baking 

rile  use  of  electricity  on  a  large  scale  for  heating  core¬ 
baking  ovens  was  of  unusual  interest  since  it  must  be 
admitted  that  this  form  of  heat  for  core  baking  has  not 
received  general  acceptance  to  the  same  extent  that  it 
has  in  other  applications.  There  are  three  large  elec¬ 
trically  heated  core-baking  ovens  in  oiieration,  each  oven 
being  as  follows: 


Cores  for  the  most  part  are  (juite  large,  such  as  for 
locomotive  jiarts.  Fhe  loss  of  such  cores  or  the  castings 
rejiresent  an  a])preciable  sum  of  money.  .\n  investiga¬ 
tion  was  made  to  determine  if  any  evidence  was  available 
as  to  actual  savings  since  using  electric  heat. 


Total  gross  savings 

Power  cost . 

Net  savings  per  year. 


$II,376.0U 
5,760.00 
5,636.00 

deiiartment  there  is  installc*! 
fr>r  baking  varnish  on  electrical  coil>. 

such  as  armatures,  field 
.  _  I  coils,  rotors,  stators  and 

I  locomotive  headlight  geii- 

^  erators.  'I'hese  part>. 

I  5  when  brought  in  for  re- 

KSi  pairs,  are  given  a  final 

r  treatment  of  an  inijneg- 

nating  varnish  and  then 
,  I  baked  in  an  electric  oven 

from  24  to  72  hours  at  a 
temi)erature  of  250  deg. 
p*'  \  .  K.  An  exhauster  set  is 

'  Y  'w  used  for  forced  veiitila- 

1  tion  and  for  recirculating. 


Ten  to  twenty  tons 
ot  steel  castings 
normalized 
.Saddles,  front  foot 
plate.s,  fylinder  heads, 
driving  boxes,  chafing 
blocks,  truck  boxes, 
valve-nead  exten.sions 
and  miscellaneous 
parts  are  handled  in 
one  hatch. 
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The  useful  lives  of  the  coils  impregnated  and  baked 
in  the  electric  oven  had  been  extended  to  double  the 
life  i)rior  to  the  adoption  of  the  method.  Small  coils  arc 
(lipped  in  the  varnish,  allowed  to  drain  and  hung  up  in 
the  oven  for  baking.  Large  coils  are  sprayed  with  a 
spray  gun  and  run  into  the  oven  on  a  truck.  All  coils 
are  thoroughly  baked  out  before  being  impregnated. 

riie  principal  cause  of  defective  windings  is  due  to 
the  gradual  deterioration  of  the  insulation,  caused  by 
the  coils  becoming  ])orous,  i^ermitting  dust  and  dirt  par¬ 
ticles  to  filter  thnnigh  the  insulation,  and  eventually 
short  circuit  or  ground  the  wiring. 

Electrical  coils  imbedded  in  slots  tend  to  chafe  and 
wear  away  the  insulation  unless  rigidly  held  in  place. 
lA’eii  stationary  coils  are  subject  to  such  damage  since 
the  electrical  shocks  imposed  on  them  tend  to  cause  them 
to  fly  out  of  position.  Impregnating  such  coils  with  a 
resilient  gum  and  baking  them  thoroughly  in  the  electric 
oven  under  proper  conditions  has  resulted  in  doubling 


Electric  Heat  Costs  and  Savings  in  Railway  Shop 


Power  Cost, 

Total  Savings 

Application 

per  Year 

per  Year 

Babbitting  of  bearings . 

....  551,824  00 

317,400  00 

Armature  and  coil  baking . 

864  00 

17,472  00 

Tool  heat  treating . 

600  00 

6,854  00 

Carburizing . 

1,413.00 

18,720  00 

Core  baking  . 

5,760.00 

11,376  00 

Annealing  steel  castings . 

7,344.00 

30,222  00 

Cirand  totals . 

317,805.00 

3102.044  00 

the  useful  life  of  such  coils  in  regular  service. 

In  the  winding  department  there  are  four  armature 
winders  and  four  laborers  at  a  total  lal)or  cost  of  $1 .456 
per  month.  Inasmuch  as  the  life  of  such  coils  has  been 
increased  100  j)er  cent  since  using  the  baking  oven,  the 
amount  of  labor  that  would  be  required  in  the  winding 
department  would  have  amounted  to  $2,912  a  month,  or 
double  the  present  cost,  or  $17,472  jjer  year,  net  saving. 


T  T  T 


Water  Heaters  Rented  to  Householders 

by  Utility  for  $1  per  Month 


Endeavoring  to  build  water-heating  load  at  a  more 
rapid  rate  than  by  outright  sale  of  heaters,  the  North¬ 
western  Electric  Com])any,  Portland,  Ore.,  has  in  opera¬ 
tion  a  rental  plan  which  is  proving  satisfactory.  Any 
electric  range  customer  who  owns  his  home  may  lease 
a  water-heater  installation  from  the  company  for  $1  per 
month  rental  providing  he  signs  a  contract  agreeing  to 
take  and  pay  for  flat  rate  water-heating  service  for  36 
months  under  the  regular  tariflf  of  $5  per  kilowatt-month 
for  unrestricted  service,  or  $3.50  per  kilowatt-month 
using  a  peak  limiter  set  to  cut  out  the  heater  when  any 
two  or  more  range  elements  are  in  use.  A  clamp-on 
booster  connected  to  the  range  meter  is  a  part  of  the 
standard  installation,  as  may  be  seen  from  the  accom¬ 
panying  diagram. 

At  any  time  after  twelve  payments  have  been  made  the 
customer  may  purchase  the  installation  if  he  desires  and 
75  per  cent  of  all  rental  paid  in  will  be  credited  toward 
the  total  purchase  price  of  $105.  Ten  months  are 
allowed  on  the  balance.  If  the  rental  ])lan  is  continued 
indefinitely  the  installation  becomes  the  property  of  the 
consumer  after  an  amount  equal  to  25  per  cent  more  than 
SI 05  has  been  ])aid  in.  This  would  require  about  eleven 
years.  Lease  contracts  are  recorded  with  the  county, 
rile  company  maintains  the  installation.  Lender  this  plan 
about  150  installations  have  been  made  since  August, 
1930. 

Three  other  ])lans  are  offered  customers,  as  follows: 

1.  Outright  sale  for  $105  of  the  same  installation  cov¬ 
ered  under  lease  contracts. 

2.  Straight  circulation  tyjie  heater  without  the  clamp- 
on  booster,  installed  cijmplete  for  $60. 

3.  Self-contained  unit  tyi)e  interior  circulation  heater 
— 30-gal.  tank,  $170  installed:  52-gal.  tank,  $185  in¬ 
stalled. 

3  he  usual  installation  consists  of  a  70-watt  flat  rate 
circulation  heater  with  a  1.500-watt  booster,  on  the  meter./^ 


A  thermostat  is  placed  near  the  bottom  of  the  tank  to 
cut  out  the  flat  rate  heater  when  the  tank  is  completely 
filled  with  hot  water.  The  booster  heater  is  thermo¬ 
statically  controlled,  and  if  the  customer  does  not  desire 
to  have  it  float  on  the  line  a  manual  switch  is  added. 
Check  meters  show  the  consumption  of  flat  rate  heaters 
to  run  from  400  to  500  kw.-hr.  per  month.  For  this 
service  the  customer  pays  $2.62  for  restricted  use  or 
$3.50  per  month  for  unlimited  service  on  a  750-watt 
heater.  No  accurate  data  is  available  on  consumption  of 
booster  heaters,  but  it  is  known  that  the  over-all  cost  of 
hot-water  service  is  sufficiently  low  to  attract  business  in 
good  volume. 


Co/o/  iva^er 


Method  of  making  two-unit  water  heater  installation 
using  clamp-on  booster  to  supplement  flat 
rate  circulation  heater 
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Finds  Autonomy  Essential 

to  Good  Public  Relations 


Hast'd  oil  an  liiti'i  ricza  zaitli 

WILLIAM  E.  WOOD 

I  icc-l'i'csidcal  Hnaiiu't'rs  Hiihlic  Srri'hc  Caniffaiix 

TWO  very  definite  conclusions  based  on  years  of 
utility  oj^eration  induced  Engineers  Public  Service 
C'omjiany  recently  to  inaugurate  a  new  management 
unit  and  a  new  management  policy.  One  of  these  con¬ 
clusions  is  that  thoroughly  caj^ahle  local  managers  can 
he  developed  only  if  they  are  granted  a  large  measun 
of  res])onsihility  and  autonomy.  The  other  is  that  only 
by  developing  such  Iwal  managers  can  .satisfactory  pub¬ 
lic  relations  he  ])ermanently  achieved. 

Of  cour.se  many  of  .America’s  mammoth  utilitv  sys¬ 
tems  espouse  the  same  or  a  similar  theory  and  judicy  of 
management.  There  is  nothing  essentially  new  in  it.  Hut 
the  fact  that  many  local  utilities  are  manned  by  officers 
who  are  paid  merely  to  carry  out  orders — who  are  not 
regarded  by  their  community  as  part  of  it  and  as  working 
for  its  interest,  hut  as  the  ])aid  agents  of  .some  metro- 
l)olitan  hanking  grouj) — makes  the  question  one  of  the 
most  imiiortant  facing  the  industry  tinlay.  l^ven  a  casual 
survey  of  the  industry  discloses  the  fact  that  jnihlic 
relations  are  generally  satisfactory  where  the  local  man¬ 
ager  is  responsible  and  res])onsive.  and  very  often  not 
where  conditions  are  otherwi.se. 

Not  necessarily  full  autonomy 

Obviously  an  unlimited  degree  of  autonomy  i^  not 
always  feasible.  The  degree  to  which  it  can  he  extended 
to  local  managers  in  the  Engineers  Public  .Service  sys¬ 
tem.  as  elsewhere,  is  measured  by  the  capacity  of  the  local 
organi/ation  to  acce|)t  it.  One  of  the  essential  duties 
of  the  suiKM'vi.sory  organization  is  to  keep  closely  enough 
in  touch  with  the  affairs  of  subsidiaries  to  determine  the 
degree  of  autonomy  each  local  organization  is  com])etent 
to  assume.  Einal  responsibilities  in  basic  matters  of 
l)olicy  must  remain  with  the  i)arent  or  supervisory  com- 
))any.  'Those  matters  which  cann<»t  he  delegated  to  local 
operating  companies  may  he  .summarized  thus: 

1.  'The  determination  of  basic  ]H)licies  to  he  adojUed 
by  the  o])erating  companies. 

2.  The  final  decision  as  to  what  additional  ca])ital  shall 
l)e  invested  in  the  company. 

.E  The  financial  i)olicv  of  the  companies  in  respect  to 
fundamental  accounting:  the  raising  of  capital:  the  clis- 
trihution  of  earnings,  including,  of  course,  dividends. 

These  three  resjumsihilities  are  inherently  the  functions 
and  res])onsihilities  of  owners.  Thev  cannot  avoid  them. 
If  they  are  delegated  to  the  operating  organizations  and 
the  policies  adojited  i)rove  unsound  the  responsibility  is 


Recently  Engineers  Public  Service 
Company  launched  a  new  manage¬ 
ment  unit  and  modified  its  manage¬ 
ment  policy.  One  of  the  company's 
executives  was  asked  what  was  the 
meaning  and  significance  of  the 
changes.  The  accompanying  comments 
are  based  on  the  results  of  that  interview. 

still  with  the  owners.  In  the  ca.se  of  Engineers  Public 
Service  the  exercise  of  these  three  functions  is  the  ]>rin- 
cipal  duty  of  the  newly  formed  supervisory  company. 

Hut  the  final  responsibility  is  not  the  only  responsi¬ 
bility.  'That  final  decisions  must  rest  with  the  sui)er- 
visory  unit  hv  no  means  relieves  the  operating  com])any 
of  the  ohligati(»n  to  keep  its  supervisors  informed  con¬ 
stantly  on  its  recommendations  and  suggestions,  su])- 
])orted  by  reasons  therefor.  In  this  way  the  kK'al 
manager  devekips  and  assumes  more  and  more  res]X)n- 
sihility  as  he  .sees  his  suggestion  adoi^ed. 

One  thing  the  local  manager  must  have  iK'fore  him  is 
the  object — in  fact,  the  justification — for  the  v(*ry  exis¬ 
tence  of  the  business  as  a  ])rivate  enterprise.  Apparently 
its  control  hv  ])rivate  citizens  needs  justification  in  tht; 
opinion  of  a  growing  ])roportion  of  the  i)oi)ulation.  .\nd 
the  counter-charge  that  these  opinions  are  held  only  by 
theorists  and  jwditical  ca])ital  makers  in  no  way  answer> 
the  ])rohlem.  .Serious  thinkers  here  and  abroad  are  more 
and  more  weighing  the  merits  of  public  and  even  com¬ 
munal  ownershin.  The  trend  of  .social  evolution  is  un¬ 
mistakably  in  the  direction  of  demanding  that  ]>rivate 
enterpri.se  justify  itself.  'The  only  thing  that  will  insure 
the  continuation  of  private  ownership  and  operation  ot 
public  utilities  is  for  the  industry  to  he  able  to  win  and 
hold  the  confidence  of  a  substantial  majority  of  the  ])eople. 
'There  is  ample  evidence  that  inihlic  temi)er  is  not  dis- 
])o.sed  to  permit  of  an  attitude  of  inditiference  to  ]Hihlic 
o])inion  and  sentiment.  Public  confidence  is  now  and  will 
he  to  an  increasing  degree  a  prime  reipiisite  to  the  con¬ 
tinued  oi)eration  of  the  utilities  under  ])rivate  control. 
'This  confidence  can  lx*  built  up  only  when  the  local 
tnanager  is  a  thoroughly  res])onsihle  and  highly  respect¬ 
able  executive.  It  can  never  he  achieved  with  an 
autotnaton  as  local  manager. 

How  can  he  build  confidence? 

How  can  such  confidence  he  built  up?  It  can  never  he 
obtained  unless  it  is  truly  merited.  To  merit  its  con¬ 
tinued  existence  the  utility  business  should  he  econom- 
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ically  beneficial  and  the  greatest  benefits  to  the  public 
should  be  possible  through  private  ownership  and  ojDera- 
lion.  There  may  be  some  special  instances  which  seem 
to  disprove  this,  but  the  preponderance  of  the  evidence 
proves  it  convincingly. 

One  essential  to  winning  public  su])port  is  that  those 
responsible  for  its  policies  see  to  it  that  the  benefits,  if 
and  when  they  accrue,  are  divided  equitably  between  the 
owners,  the  employees  and  the  public.  What  constitutes 
such  equitable  distribution,  of  cour.se,  is  not  obvious,  but 
requires  much  study. 

The  attempt  to  build  popularity  merely  l)y  making 
liiiancially  harmful  concessions  gains  no  jjermanent  public 
confidence.  It  merely  results  eventually  in  rendering  the 
company  unable  to  furnish  the  high  quality  of  service  it 
should  furnish.  Xor  can  confidence  be  established  by 
attacking  every  critic  of  the  industry  as  dishonest. 
Honest  criticisms  must  be  answered  bonestly.  If  they 
arc  definite  and  tangible  they  should  l)e  answered.  If 
they  are  merely  vague  generalizations  they  can  well  be 
ilisregarded.  The  building  of  confidence  may  be  accom- 
])li.shed  by  the  following  steps: 

1.  By  being  sure  that  all  practices  and  {xdicies  merit 
public  respect  and  are  fair  and  sound. 

2.  By  readjusting  even  those  things  that  are  really  fair 
and  sound,  but  which  may  have  ‘‘the  appearance  of  evil.” 
so  as  to  eliminate  this  appearance. 

By  mastering  the  art  of  utilizing  the  laws  of  inib- 
!ic  psychology  so  as  to  get  into  the  public’s  mind  the 
truth  as  to  the  basis  on  which  affairs  are  being  conducted. 

These  are  some  of  the  things  Engineers  Public  Service 
had  in  mind  in  extending  autonomy  and  responsibility 
to  local  managers. 
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Protective  Schemes 

for  Re3uldtin3  Transformers 


By  R.  E.  CORDRAY 

Sri-itchficiiy  Dct'anmcnt ,  iicuoal  liirrtric 


Contf'diiy 


hull  jrrotection  has  been  provided  the  31 .5(X)-kva.. 
22,500-volt  regulating  transformers  of  the  Butfalo  Gen¬ 
eral  Electric  Company  which  buck,  or  boost  the  voltage 
hi  per  cent  in  four  ste])s  each  wav. 

.\n  overcurrent  relay  jilaced  in  the  exciting,  or  shunt 
voltage,  winding  would  give  ])rotection.  but  it  would 
operate  for  e.xternal  short  circuits  on  the  transmission 
lines.  In  order  to  overcome  this  the  overcurrent  settitig 
is  automatically  raised  by  opposing  the  overcurrent  ele¬ 
ment  torque  with  a  toniue  proportional  to  the  current  in 
tile  series  current  winding. 

This  is  accomplished  by  a  relay  having  one  disk  acted 
upon  by  two  elements  opjwsing  each  other.  The  oper- 
■tting  element,  .supplied  by  current  from  the  exciting 
winding,  acts  to  close  the  relay  contacts.  The  restraining 
element  opposes  the  o|x.*rating  element  and  tends  to  hokl 
open  the  relay  contacts.  This  i)roduces  a  restraining 
tonpie  varying  with  the  current  which  is  flowing  in  the 
K-rics  winding. 

rile  initial  current  setting  .allows  for  the  constant 


exciting  current  and  also  for  the  transient  inrush  of 
magnetizing  current  which  .sometimes  occurs  when  the 
regulating  transformer  is  switched  onto  the  line.  Under 
these  conditions  there  is  current  in  the  exciting  winding 
only  and  the  relay  oper.ates  .as  an  overcurrent  relay,  d'he 
usual  value  chosen  is  2  amp.  .secondary,  but  it  is  adjust¬ 
able  up  to  8  amp. 

The  protection  afforded  by  the  rel.av  described  above 
and  shown  in  b'ig.  2  is  excellent  for  the  exciting  winding, 
but  its  value  for  the  .series  winding  is  determined  by  the 
jiarticular  tap  on  which  the  regulating  transformer  is 
operating,  h'or  example,  on  the  zero  buck  or  boost 
])Osition.s  faults  in  the  series  wimling  would  draw  no 
current  from  the  exciting  winding.  Therefore,  in  order 
to  give  protection  for  the  .series  winding,  a  current  differ¬ 
ential  relay,  similar  to  that  used  on  generators  an<l  trans¬ 
formers.  having  a  |)ercentage  characteristic,  is  employe*! 
around  the  whole  regulating  transformer  unit.  Often  a 
regulating  transformer  is  used  in  conjunction  with  a 
power  transformer  and  then  it  can  be  included  in  the 
power  transformer  ]»rotection.  eliminating  the  need  of  an 
extra  differential  relay. 

In  the  high-voltage  regulating  transformers  it  is 
usually  desirable  to  i)lace  the  tai).s  and  ratio  control  e*|nii>- 
ment  in  a  local,  medium-voltage  circuit,  thus  re<|uiring 
two  transformer  elements — one  the  excitation  unit.  stei>- 
ping  down  from  the  transmission  xoltage:  the  other  the 
series  unit,  stepping  up  again.  This  fre(iuently  results  in 
having  more  windings  in  a  regulating  transformer  than 
the  two  fundamental  exciting  voltage  and  series  current 
windings.  The  degree  of  i)rotection  given  the  additional 
windings  depends  u|)on  either  the  current  which  flows  at 
the  time  of  a  fault  in  the  exciting  winding  or  on  the  un¬ 
balance  between  current  entering  and  leaving  the  whole 
regulating-transformer  unit  (  Eig.  1). 

It  is  recommended  that  the  neutral  of  the  exciting 
winding  be  not  grounded.  When  it  is  grounded  the 
regulating  transformer  acts  as  a  grounding  transformer 
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.ind  the  fixed  ratio  lie- 
tween  the  exciting  and 
series  winding  cur¬ 
rents  clianges  to  a 
much  higher  value. 

To  care  for  this 
would  render  the  jiro- 
tective  e  q  u  i  ]i  m  e  n  t 
complicated. 

Phase -angle  regu¬ 
lating  transformers 
can  he  jirotected  by 
similar  relays  in  the 
same  manner. 

W  hen  the  voltage 
regulation  is  hy  taps 
on  the  main  power 
transformer  the  pro¬ 
tection  for  the  trans¬ 
former  and  equipment 
can  he  included  in  the 
differential  protection 
provided  for  the  trans¬ 
former  if  a  relay  of 
the  jiercentage-dilTer- 
ential  type  is  em¬ 
ployed,  having  a  slope 
characteristic  in  e.\- 
cess  of  the  maximum 
buck  or  boost  in 
the  voltage.  A  25  jier  cent  relay  characteristic  is  an 
accepted  value  for  a  hank  having  plus  or  minus  10  per 
cent  voltage  regulation. 


Per  Cent  Load 


Fig.  3 — Current  ratios  and  relay  characteristics 
for  regulating  transformers 


READERS’  FORUM 

N.E.L.A.  Exhibition  Committee’s 
Reply  to  Comments 

To  the  Editor  of  the  Elkc  trical  World: 

Mr.  MacLean’s  letter  in  the  August  15  issue  of  the 
Electrical  World,  hearing  on  the  editorial  regarding 
attendance  at  the  1931  X.E.L.A.  exhibition,  is  a  testi¬ 
mony  of  the  public’s  interest  in  the  progress  of  the  elec¬ 
trical  industry  and  offers  a  helpful  suggestion. 

From  the  electrical  manufacturers’  .standpoint,  the 
public  is  most  effectively  reached  by  the  thousands  of 
utility  representatives  associated  in  X.E.L.A.  This  assf)- 
ciation  includes  the  largest  purchasers  and  most  influen¬ 
tial  promoters  of  the  sale  and  use  of  the  manufacturers’ 
products,  and  its  convention  offers  an  ideal  opportunitv 
for  the  manufacturers  to  present  to  a  body  of  such  im¬ 
portance  an  e.xhihit — a  physical  record  of  advances,  new 
devices  and  of  progress  and  improvements  in  the  art. 

.\ny  res]ionsible  manufacturer  and  his  employees,  in¬ 
terested  in  electric  develojiment,  are.  of  cour.se.  quite  free 
to  join  the  association  upon  the  payment  of  modest  due>. 
in  return  for  many  privileges  and  services. 

In  attendance,  number  of  exhibitors  and  square  feet 
of  space  .sold  the  record  of  X.E.L..\.  exhibitions  has 
shown  a  consistently  rapid  increase  through  recent  years, 
excejiting  only  1931.  when  economic  or  political  condi¬ 
tions  ajiparently  caused  a  reduction  in  attendance  of 
utility  comjianies’  representatives.  The  exhibition  filled 
the  huge  auditorium  completely. 

The  exhibition  committee  members  have  frequently 
tested  the  desires  of  its  exhibitors  with  respect  to  in¬ 
viting  greater  numbers  to  the  exhibition.  In  1931  mem¬ 
bers  of  electrical  leagues,  of  the  .Association  of  Elec- 
tragists  International  and.  through  their  officers,  mem¬ 
bers  of  hardware  dealers’,  department-store  and  other 
associations  were  invited  to  attend  with  free  admission 
to  the  exhibition. 

The  exhibitions  hav^e  on  occasion  been  open  to  the 
general  public,  no  admission  fee  being  ever  charged. 
This  was  last  done  in  1929  on  the  occasion  of  the  dedica¬ 
tion  of  the  .Atlantic  City  .Aiulitorium  and  the  celebration 
of  “Light’s  Golden  Jubilee.”  The  vast  crowds  precluded 
the  ])ossihility  of  effectively  demonstrating  any  hut  the 
simplest  products,  and  many  of  the  exhibitors  indicated 
strong  opjiosition  to  this  feature,  because  they  were  un¬ 
able  to  demonstrate  their  wares  satisfactorily  to  those 
whom  they  especially  wished  to  interest.  Probably  our 
conditions  are  not  at  all  similar  to  those  under  which 
many  other  exhibitions  are  held. 

However,  the  committee,  at  its  meeting  on  June  30  ot 
this  year,  voted  to  open  the  1932  exhibition  to  the  gen¬ 
eral  public,  free,  on  the  Sunday  preceding  the  convention, 
and  it  hopes  to  have  the  pleasure  of  a  visit  from  Mr. 
Mac  Lean  and  any  others  interested  in  electrical  matters 
who  for  any  reason  may  not  now  be  ready  to  take 
membership  in  the  association. 

E.  W.  GOLDSCHMIDT 

C'hairman  N.E.L.A.  Exhibition  ('onimitteo. 
Natiorial  Electric  Lipht  Association, 

New  York,  N.  Y. 


Fig.  2 — Differential  current  relay 
protects  exciting  winding 
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Men  of 

N.  /.  Garrison  Takes 

Leave  of  Absence 

X.  I.  Garrison,  assistant  operating 
manager  of  the  Oklahoma  Gas  &  Elec¬ 
tric  Company,  has  taken  an  indefinite 
leave  of  absence  after  completing  27 
vears  of  active  service  with  the 
Bvllesby  organization.  His  career  with 
the  Byllesby  interests  began  in  1904, 
when  he  was  appointed  auditor  of  the 
Fort  Smith  Light  &  I'raction  Com¬ 
pany.  While  serving  a>  auditor  he 
also  held  positions  as  treasurer,  secre¬ 
tary  or  auditor,  or  a  combination  of 
these  positions,  with  several  other 
Bvllesby  properties  in  Fort  .Smith,  Ark. 

In  1913  Mr.  Garrison  became  gen¬ 
eral  auditor  of  the  Western  .State>  Ga> 
iK:  Electric  Company  at  .Stockton, 
Calif.,  returning  later  in  that  year  to 
Fort  .Smith  as  assistant  manager. 
.\fter  four  years  he  was  transferred  to 
F!1  Reno  as  manager  of  the  Oklahoma 
Gas  &  Electric  Company,  remaining  in 
FI  Reno  as  manager  until  the  spring 
of  1923,  when  he  was  transferred  to 
Ada,  Okla.,  where  he  became  manager 
of  the  southern  division.  It  was  early 
in  1926  that  he  became  assistant 
operating  manager  in  Oklahoma  City. 

T 

Gkor(.k  T.  Bishop,  president  of  Con¬ 
tinental  Shares.  Inc.,  has  been  elected 
chairman  of  the  board  of  the  United 
Fight  &•  Power  Company  to  succeed 
Cyrus  S.  Eaton,  resigned.  The  election 
took  place  at  a  meeting  of  the  board 
of  directors  held  in  Chicago  .Septem¬ 
ber  1.  Mr.  Eaton,  who  withdrew  also 
from  the  board  of  the  Youngstown 
Sheet  &  Tube  Company  recently,  is  still 
head  of  the  investment  banking  house 
of  Otis  &•  Company  of  Cleveland. 

• 

O .  P.  Ci.EAVKK,  division  engineer 
.Middle  Western  division.  WTstinghouse 
Lamp  Company.  Chicago.  sailed. 
.August  2.S.  on  the  Cunard  liner  Hcrcii- 
fiana  for  .Southampton,  to  attend  the 
International  Illumination  Congress  at 
Foudon.  England,  and  Edinburgh, 
Scotland,  from  September  1  to  19.  Be- 
lore  returning  to  the  .States  Mr. 
Cleaver  will  e.xtend  hi>  tour  to  in¬ 
clude  France  and  Germany,  where  he 
intends  to  make  a  study  of  European 
''silting  practice. 

• 

F.  .M.  Pi.AKE  of  Kansas  City,  Mo., 
chief  engineer  of  the  Missouri  State 
Rublic  Service  Commission,  has  re- 
^'Rned,  effective  October  1.  Mr.  Plake 
"’ill  become  valuation  engineer  for  the 
Fnion  FMectric  Light  &  Power  Com¬ 
pany  of  St.  Louis.  Mo.  He  has  been 


the  Industry 

with  the  Missouri  Public  Service  Com¬ 
mission  for  ten  years,  serving  as  chief 
engineer  for  the  past  4^  years. 

• 

F'.  G.  MiLLiKiN  has  been  named 
local  manager  for  the  Iowa  Railway  & 
Light  Corporation  at  Reinbeck.  Iowa, 
with  four  other  offices  under  his  juris¬ 
diction. 

T 

/.  T.  Chase  New  Vice-President 
of  Virginia  Utility 

At  a  recent  meeti.vg  of  the  board  of 
directors  of  the  Virginia  Electric  & 
Power  Company  J.  'F.  Chase  was  pro¬ 
moted  from  manager  to  vice-president 
of  the  company  in  charge  of  operations 


I 

in  northeastern  .Xorth  Carolina  with 
hcad(|uarters  at  Roanoke  Rapids.  Mr. 
Chase  has  a  background  of  2S  years’ 
e.xperience  in  civic  affairs  and  in  the 
public  utility  industry  in  that  city, 
where  he  first  establi.shed  himself  as 
resident  engineer  of  Jos.  H.  Wallace 
&  Company.  This  firm  had  the  en¬ 
gineering  contract  to  supervise  the 
building  of  the  present  Halifax  Paper 
Corporation’s  mill,  the  steel  bridge 
across  the  Roanoke  River  and  the 
power  plant  of  the  Roanoke  Rapids 
Power  Company,  which  later  became 
a  part  of  the  Virginia  Electric  & 
Power  Company  system. 

His  activity  in  the  progress  of 
Roanoke  Rapids  resulted  in  his  election 
as  town  commissioner  and  later  as 
Mayor  of  the  town,  which  latter  office 


he  held  for  six  years.  His  interest  in 
better  roads  for  the  state  led  to  his 
subsequent  election  as  road  commis¬ 
sioner  for  Halifax  County.  To  .stimu¬ 
late  the  building  of  homes  Mr.  Chase 
organized  and  for  years  was  active  in 
the  Roanoke  Rapids  Building  &  Loan 
■Association  and  for  many  years  was 
identified  with  the  cause  of  public 
health.  He  has  .served  on  the  school 
board  for  a  number  of  years  and  at 
the  present  time  is  also  a  member  of 
the  Roanoke  Rapids  Sanitary  District 
Board. 

T 

OBITUARY 

Edwaku  J.  Co.xnoN,  president  of  the 
Condon  Engineering  Company,  Chicago, 
died.  .August  2S,  of  heart  disease.  He 
was  69  years  of  age,  .Mr.  Condon  was 
prominently  identified  with  the  electrical 
industry  in  the  .Middle  West  t(»r  a  num¬ 
ber  of  years,  altbough  Massachusetts 
was  his  native  state.  .At  the  age  of  21 
he  went  to  Chicago  as  an  employee  of 
the  Swift  Company  and  after  five  years 
entered  the  United  .States  Revenue 
.Service.  Three  years  later  he  was  ap¬ 
pointed  superintendent  of  streets,  a 
position  he  resigned  to  assume  partner¬ 
ship  in  a  large  construction  business. 
In  PX)6  be  organized  the  C'ondon  Con¬ 
struction  Company  and  supervised  the 
building  of  electric  light,  gas  and  water¬ 
works  plants  in  various  states  in  the 
.Middle  West.  From  1912  to  1927  he 
was  president  and  manager  of  the 
Indiana  Utilities  Company  ami  in  191.’' 
served  as  president  of  the  Indiana 
Electric  Light  Association.  Mr.  Con¬ 
don  was  a  member  of  the  American  In¬ 
stitute  of  F'lectrical  Engineers,  the 
Western  Society  of  Engineers  and  other 
a.ssociatioiis. 

Harry  V.  Carter,  a  pioneer  in  the 
electric  light  and  power  business  in 
California,  died  in  Oakland.  .August 
17.  at  the  age  of  74.  He  was  born 
at  Port  Colborne.  Province  of  Ontario. 
Canada,  November  20,  18.S6.  Mr. 

Carter  came  to  Los  .Angeles  in  1887. 
where  he  organized  the  United  Elec¬ 
tric  Gas  &  Power  Company.  He  was 
president  of  this  company  until  1904. 
when  the  United  Electric  Gas  &  Power 
Company  was  consolidated  with  the 
present  Southern  California  Edison 
Company.  Mr.  Carter  then  organize*! 
the  Pacific  Electrical  Works,  an  elec¬ 
trical  supplies  wholesale  business.  He 
conducted  this  business  until  1909. 
when  the  Pacific  Electric  Works  was 
consolidated  with  the  Sterling  Electric 
Company,  San  Francisco,  and  Crescent 
Electric  Company,  Oakland,  forming 
the  Pacific  States  Electric  Company. 
He  was  president  of  this  company  until 
1916.  when  he  sold  his  interest  and  re¬ 
tired  from  the  electrical  field. 
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Financial  and  Statistical  News 


The  utility  f^roup  cf  long-term  hoiuE  has  been  the  onl\ 
buoyant  section  of  the  list  during  August.  Isolated  indus¬ 
trials  have  been  relatively  firm,  but  rails  and  foreign  issues 
have  suffered  almost  steady  liquidation.  Selling  lias  been  attributed 
to  domestic  banking  troubles  and  foreign  liquidation  and  relative 
firmness  in  the  utility  list  to  savings  bank  and  insurance  company 
])urcbases. 

- Utility  stocks  m.vuked  time  di’king  Al'gust.  Tliey  registered 

a  net  advance  of  about  2  per  cent,  but  market  trading  lias  been  at 
the  lowest  point  since  the  1021  depression.  The  Electric  al  World 
average  of  37  utility  common  stocks  is  now  60.2,  against  50  at  the 
beginning  of  August  and  65.7  at  the  first  of  the  year. 

- New  Ki.N'ANCiNG  OF  $27,000,000  is  the  year’s  low  with  the 

exception  of  February. 

T  T  T 


in  the  operation  of  the  electric  light  and 
power  industry  is  07.1  per  cent  of  the 
number  employed  during  prosperous 
1020,  while  the  total  amount  of  wage^ 
is  97.6  per  cent  of  the  wages  paid  for 
corresponding  periods  of  that  year.  Re¬ 
ports  on  trend  of  employment  show  elec¬ 
tric  light  and  power  industry  indices 
of  employment  and  wages  consistently 
higher  than  those  of  all  of  the  23  other 
major  industrial  groups,  manufacturing 
and  non-manufacturing,  on  which  re¬ 
ports  are  regularly  issued. 

T 

Pennsylvania  Power 
Is  Sesresated 


Tri-Utilities  Corporation 
in  Receivership 

Default  o.v  ns  $12,024,000  of  5  per 
cent  debentures  on  the  part  of  Tri- 
Utilities  Uorporation  was  followed  this 
week  by  receivership  through  action  of 
the  United  States  District  Court  of 
Delaware. 

Tri-Utilities  Corporation  is  a  $400,- 
000,000  utility  system  and  serves  a 
population  of  some  4.700.000  essentially 
with  water  and  gas.  Electric  sales  in 
1930  totaled  but  97.700.000  kw.-hr. 
I’ower  and  light  companies  in  the  sys¬ 
tem  include  Peoples  Eight  &  Power 
Corporation  and  subsidiaries  and  West 
Coast  Power  Company  and  subsidiaries. 

The  receiver  named  to  conserve  the 
rights  of  creditors  and  security  holders 
is  Hugh  M.  Morris  of  Wilmington. 
Del.  Richard  C.  Hunt,  of  Chadbourne, 
Hunt.  Jaeckel  &  Brown,  was  appointed 
chairman  of  a  committee  that  is  under¬ 
stood  to  be  attempting  a  reorganization, 
riie  corporation’s  ditficulties  are  attrib¬ 
uted  to  inability  to  finance  in  the  current 
market.  The  system  was  built  rapidly 
and  properties  acijuired  at  top  prices. 

.-\s  of  December  31  last,  the  con¬ 
solidated  balance  sheet  of  the  corpora¬ 
tion  shows  assets  of  $397,487,421. 
Revenues  for  1930  amounted  to  $38,- 
362.510.  G.  L.  Ohrstrom  of  the  Xew 
^'ork  banking  house  of  G.  L.  Ohrstrom 
Company,  Inc.,  is  president  of  the 
corporation. 

T 

Electrical  Industry 
HisUy  Stable 

I'll  ERF.  IS  A  GREATER  STABILITY  of  em¬ 
ployment  and  wages  in  the  electric  light 
and  power  industry  than  in  any  other 
major  industrial  group  reporting  to  the 
I'nited  States  Bureau  of  Labor,  accord¬ 


ing  to  figures  received  by  the  Okla-  Se(.rh;ation  of  the  Penn>ylvania 
homa  Utilities  Association.  These  figures  Power  Company  from  the  Ohio  division 
show  more  than  285.000  persons  now  has  been  announced  by  C.  S.  MacCalla, 
directly  on  the  payroll  of  the  electric  vice-president  of  the  Ohio  Edison  Com- 
utilities  with  annual  wages  approximat-  pany,  in  charge  of  the  Youngstown  dis¬ 
ing  $440,000,000.  trict.  Headquarters  are  being-  estab- 

The  latest  figures  of  the  United  lished  in  Newcastle.  Pa.,  under  L.  B. 
States  Bureau  of  Labor  Statistics  show  Round,  vice-president  and  general 
that  the  number  of  employees  engaged  manager. 

T  T  T 

Accepts  Pennsylvania  Securities 
as  Legal  Investments 

Following  a  review  of  the  work  In  order  that  it  might  be  determined 
and  powers  of  the  Pennsylvania  what  states  complied  with  this  reiiuire- 
Public  Service  Commission  relative  to  ment,  information  was  .sought  from 
the  issue  of  new  securities,  the  Massa-  various  sources  as  to  the  jurisdiction  of 
chusetts  Commissioner  of  Banks  has  the  various  public  service  commissions, 
ruled  that  the  securities  of  Pennsylvania  Based  on  the  information  so  obtained, 
utilities  which  otherwise  meet  with  the  the  Commissioner  of  Banks  ruled  that 
requirements  of  the  Mas.sachusetts  the  jurisdiction  of  the  Penn.sylvania 
.statute  are  legal  investments  for  savings  Public  Service  Commission  over  security 
banks  in  that  state.  issues  was  not  .sufficient  to  meet  with 

The  Massachusetts  statute  relating  to  the  requirements,  and  accordingly  the 
the  investment  by  savings  banks  in  that  securities  of  Pennsylvania  gas  and  elec- 
state  in  the  bonds  of  gas  and  electric  trie  companies  were  not  admitted  to 
companies  of  other  states  requires  as  a  the  list  as  legal  investments  for  Massa- 
condition  of  such  investment  that  the  chusetts  savings  banks: 
corporation  issuing  the  securities  must  Eiarly  in  1931  the  Commissioner  of 
be  ‘‘any  corporation  incorporated  under  Banks  made  a  further  investigation  as  to 
the  laws  of  the  United  States  or  of  any  the  jurisdiction  of  the  Pennsylvania 
state  thereof  which  is  operating  under  Public  Service  Commission,  from  which 
the  supervision  of  a  public  service  or  it  developed  that  the  jurisdiction  of  that 
other  similar  commission  of  the  United  commission  was  more  extensive  than 
States  or  of  any  state  thereof  exercising  had  been  thought  to  be  the  case  and  that 
regulatory  jurisdiction  therein.”  .\t  the  the  practice  of  the  Pennsylvania  coin- 
time  of  the  adoption  of  this  statute  the  mission  was  such  as  to  meet  with  the 
Massachusetts  Commissioner  of  Banks  requirements  of  the  Massachusetts 
ruled  that  to  (jualify  securities  it  was  statute.  'I'his  was  due  to  the  fact  that 
necessary  that  the  public  service  com-  before  a  Pennsylvania  gas  or  electric 
mission  having  supervision  over  the  company  may  issue  securities  it  mu't 
company  should  have  jurisdiction  over  file  a  certificate  of  notification  in  the 
rates,  accounting,  securities  and  valua-  form  prescribed  by  the  Public  Service 
tion.  Commission,  which  is  required  to  set 
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forth  in  considerable  detail  all  pertinent 
information  with  re>pect  to  the  securities 
which  it  IS  proposed  to  issue.  Until  sat¬ 
isfactory  information  is  given  by  the 
utility  desiring  to  issue  securities,  in¬ 
dicating  compliance  with  the  provisions 
of  the  public  service  company  law  with 
respect  to  the  filing  of  a  certificate  of 
notification,  the  practice  of  the  commis¬ 
sion  is  not  to  treat  the  certificate  as  filed, 
and  until  the  certificate  is  filed  securities 
cannot  be  issued. 

T  T 


As  stated  above,  the  practice  of  the 
commission  under  the  public  service 
company  law  of  Pennsylvania  is  now 
held  to  constitute  a  sufficient  exercise 
of  jurisdiction  over  the  issuance  of 
securities  to  warrant  a  ruling  that  the 
securities  of  Pennsylvania  utilities  which 
otherwise  meet  with  the  reciuirements  of 
the  Massachusetts  statute  are  legal  in¬ 
vestments  for  savings  banks  in  that 
state.  This  should  advance  their  pur¬ 
chase  by  other  institutions. 

T 


Utility  Financing  Slumps 


During  the  month  of  August  new 
offerings  of  electric  light  and 
power  companies  of  the  country  totaled 
$27.97.'i,00(),  the  lowest  monthly  total  of 
the  year  with  the  exception  of  February, 
when  the  new  issues  amounted  to  only 
$27,500,000.  This  slump  may  be  par¬ 
tially  seasonal,  but  undoubtedly  gen¬ 
erally  unfavorable  conditions  are  affect¬ 
ing  the  marketing  of  new  securities. 
Only  five  utility  companies  ventured  to 
enter  the  market  and  the  largest  in¬ 
dividual  issue  was  offered  by  the  Elec¬ 
tric  Bond  &  Share  Company  in  thg 
form  of  cumulative  preferred  stock, 
numbering  100,000  shares,  priced  at 
$89.75  per  share. 

However,  in  spite  of  the  decline  in 
new  financing  in  .August,  this  year’s 
total  for  the  eight-month  period  is 
greater  than  that  recorded  for  the  simi¬ 
lar  period  of  1930— $1,104,920,000  as 
compared  with  $967,.362,9.34.  It  is  in¬ 
teresting  to  note  the  prominence  of  re¬ 
funding  operations.  Of  the  total  of 
$1,100,000,000  refunding  absorbed  ap¬ 
proximately  $730,000,000.  while  new 
capital  amounted  to  only  $373,000,000. 

The  chief  July  refunding  operations 
included  $20,000,000  one-year  Common¬ 
wealth  Edison  gold  notes,  issued  at  a 
price  to  yield  3.62  per  cent,  to  refund 
other  issues  and  to  provide  some  new 
capital  besides;  $10,000,000  W'est  Penn 
Power  .30-year  first  mortgage  bonds, 
offered  at  a  price  to  yield  4.23  per  cent, 
to  redeem  bonds  and  for  other  purposes : 
and  $10,000,000  Rochester  Gas  &  Fh'c- 
tric  one-year  gold  notes,  offered  at  a 


price  to  yield  3  per  cent,  to  retire  bonds 
and  for  other  uses. 

In  June  an  issue  of  $85,000,000  Com¬ 
monwealth  Edison  Company  general  and 
refunding  mortgage  long-term  bonds 
was  offered  at  a  price  to  yield  4.25  per 
cent,  of  which  $65,750,000  represented 
the  refunding  portion.  A  flotation  of 
$32,000,000  Jersey  Central  Power  & 
Light  long-term  bonds  was  offered  at  a 
price  to  yield  4.45  per  cent,  of  which 
$20,800,000  was  for  refunding. 

In  May  an  issue  of  $18,000,000  Con¬ 
solidated  Gas.  Electric  Light  &  Power 
Company  of  Baltimore  long-term  bonds 
was  offered  at  a  price  to  yield  4.21  per 
cent ;  $16,500,000  Nebra.ska  Power  Com¬ 
pany  bonds,  offered  at  a  price  to  yield 
4.37  per  cent,  and  $31,050,000  Public 
Service  Electric  &  Gas  cumulative  pre¬ 
ferred  stock,  offered  at  a  price  to  yield 
4.83  per  cent,  to  retire  a  6  per  cent 
issue. 

In  April  $35,000,000  Xortlv  rn  States 
Power  long-term  bonds,  offered  at  a 
price  to  yield  4.65  per  cent ;  $40,(KK),000 
Public  Service  Company  of  Northern 
Illinois  long-term  bonds,  offered  at  a 
price  to  yield  4.62  per  cent,  and  $100,- 
000,000  Pennsylvania  Power  &  Light 
long-term  bonds,  offered  at  a  price  to 
yield  4.68  per  cent,  were  in  large  part 
refunding  issues,  although  aLo  intended 
to  provide  additional  capital. 

In  March  the  principal  refunding 
operation  was  an  issue  of  $26,000,000 
long-term  Public  Service  Electric  & 
Gas  Company  bonds,  offered  at  a  price 
to  yield  4.32  per  cent.  In  January  the 


$34,984,000  long-term  r)et''oit  Edison 
Company  bonds,  offered  at  a  price  to 
yield  4.50  per  cent,  was  a  refunding 
issue,  while  large  issues  for  refunding 
and  general  purposes  combined  included 
$25,000,000  Pacific  Gas  &  Fllectric  Com¬ 
pany  long-term  bonds,  yielding  4.62  per 
cent ;  $40,000,000  Philadelphia  Electric 
long-term  bonds,  yielding  4.v34  per  cent 
and  $27,000,000  Kansas  City  Power  & 
Light  long-term  bonds,  yielding  4.33 
per  cent. 

This  means  of  saving,  coupled  with 
other  ojierating  economies,  has  helped 
to  improve  the  position  of  the  public 
utility  companies. 

▼ 

Recent  Listings 

New  York  .Stock  Exch.ange  has 
authorized  the  listing  of  first  mortgage 
gold  bonds  of  the  Delaware  Power  & 
Light  Company  to  the  amount  of  $13,- 
700.000  as  follows:  $4.600.0(X)  of  the 
4i  per  cent  series,  due  Jan.  1.  1969; 
$3,100,000  of  the  4^  per  cent  series, 
due  Jan.  1.  1969.  and  ^).000.000  of  the 
44  per  rent  series,  due  July  1,  1971. 

There  have  also  been  authorized  for 
listing  on  or  after  October  1  not  ex¬ 
ceeding  4,943  additional  shares  of 
common  stock  of  the  Federal  Light  & 
Traction  Company  on  official  notice  of 
issuance  as  a  stock  dividend,  making 
the  total  amount  applied  for  499.456 
shares.  Public  Service  Fdectric  &  Gas 
Company  was  included  in  the  recent 
listings.  Cumulative  $5  preferred  stock, 
numbering  ,300.000  shares,  has  been 
authorized  for  li.sting. 


New  York  .Stock  Exchange  has  au¬ 
thorized  the  listing  of  178,178  addi¬ 
tional  shares  of  common  stock  (no  par) 
of  the  .Allis-Chalmers  Manufacturing 
Company  upon  official  notice  of  issu¬ 
ance.  making  the  total  amount  applied 
for  1.4,36.578. 

• 

Los  .Angeles  Stock  Exchange  has 
authorized  the  listing  of  486,789  shares 
of  first  preferred  stock  of  the  Pacific 
Public  Service  Company  of  no  par 
value  and  286.789  shares  of  common 
stock  of  no  par  value. 


Neil’  Security  Issues  of  Electric  Service  Companies  in  August 


.\iiiount  of  Issue 

Perinrl 

N'atne  of  Company 

(Par  Value) 

(Years) 

Cla.ss 

Wisconsin  Power  A  Light  Co. . 

$2,000,000 

30 

First  lien  and  refunding 
mnrtgage  go,d  bonds, 
series  G . 

Electric  Bond  A  Share  Co . 

N’ew  York  State  F^iectric  A  Gas 

8.975.000 

Cumulative  preferred  stor-k 

„C'"rp . 

7.000.000 

49 

First  mortgage  go.d  bonds 

Houston  Lighting  A  Power  Co 

5.000,000 

50 

First  lien  and  refunding 
mortgage  go.d  bonds, 
series  E . 

Interstate  Power  Co . 

Total . 

1  otai  amount  actuan.v  realized 

5.000.000 

$27,975,000 

$27,290,000 

26 

First  mortgage  go.d  bonds 

Purp'isc 


I  nt, frost 
Rate 


To  reimburse  treasury  for  additional  property 
arquired.  for  expenditures  on  additions  and 
improvements  and  for  other  corporate  purpose.s  5 
General  corporate  purposes .  5 

. 


To  retire  certain  indebtedness  and  for  other 

corporate  purposes . .  4i 

To  reimburse  for  additions  to  properties  and  for 

other  corporate  purposes .  5 

Rights  .  . 

Total  financing .  $27,290,000 


Per  Cent 
Price  Yield 


103 

4 

80 

89  75 

5. 

57 

99 

4 

55 

98} 

4  57 

88 

5.90 
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Domestic  Electric  Sales 
Show  Steady  Growth 

Domkstk  I  sk  (IK  Ki.KiTRiciTY  tor  light 
and  power  i>  increasing  at  the  rate  of 
nearly  1.200.000,000  kw.-hr.  a  year,  or 
more  than  the  entire  .sales  of  the  elec¬ 
tric  light  and  {M>wer  industry  twenty 
years  ago,  according  to  a  statement 
issued  hy  the  statistical  research  depart¬ 
ment  of  the  National  Klectric  Light  As- 
.sficiation.  This  figure  is  based  on  a 
summary  of  total  sales  to  ultimate  con- 
sutners  for  the  first  six  months  of  1931. 
which  show  an  increase  in  residential 
Use  of  7.2  per  cent  over  the  correspond¬ 
ing  period  in  1930  and  22.7  per  cent 
over  the  first  six  months  of  1929. 

‘‘This  steady  increase  in  the  use  of 
domestic  electricity  is  due  to  a  numher 
of  reasons.”  the  statement  continues. 
“During  the  first  six  months  of  1931 
the  new  residential  customers  added  to 
the  lines  of  the  electric  light  and  power 
companies  hring  the  total  numher  of 
such  customers  up  to  20.350.(XK),  or 
more  than  70  per  cent  of  all  urhan.  suh- 
nrban  and  rural  homes  in  the  country. 
During  the  same  period,  the  average 
■  omual  consumption  per  domestic  cus¬ 
tomer  increased  from  548  to  563  kw.-hr. 
.\t  the  same  time  the  average  revenue 
per  domestic  unit  for  the  L’nited  States 
decreased  1.3  per  cent,  caused  in  part  hy 
reductioiis  in  rates  and  in  jiart  hy  the  in¬ 
creased  use  of  electrically  operated 
household  appliances,  giving  the  benefit 


of  the  lower  steps  of  rate  schedules. 

“Another  factor  is  the  rapid  progress 
which  the  industry  is  making  in  the  ex¬ 
tension  of  rural  electrification.  Accord¬ 
ing  to  a  statement  recently  issued  hy 
.S.  H.  McCrory,  chief  of  the  Bureau  of 
Agricultural  Engineering.  L’nited  States 
Department  of  Agriculture,  the  farmers 
last  year  used  nearly  2.000,000,000  kw.- 
hr.  of  electric  power.  New  rural  uses 
for  power  are  in  heating  hotbeds  and  in 
dehydrating  fruits.  Mr.  McCrory  also 
stated  that  at  present  more  than  644.500 
farms  in  the  United  States  out  of  a 
total  of  6.288,643  are  making  use  of 
electric  power. 

“New  power  plants  com|)leted  in 
the  past  six  months  totaled  670.000  kw.. 
or  ‘MKl.OOOhp..  of  generating  machinery.” 


Enersy  Output  Risins 

Durix(.  recent  weeks  central-station 
energy  output  has  been  definitely  on  the 
decline,  as  is  usual  at  this  titne  of  the 
year,  and  it  is  now  well  above  that  of 
early  summer.  For  the  week  ended 
■August  29  the  output,  compared  with 
the  same  period  of  19.30,  shows  a  Ins', 
of  3.0  per  cent. 


During 

the  recent 

past 

the  weekly 

output,  as 

estimated 

bv  th 

e  stati 

stic.'ll 

le.search  department.  X.E.L. 

.4..  and  the 

tftimparable 
as  follows : 

output  in 

Other 

years 

were 

1931 

1930 

1929 

1928 

.Vugust  1 . 

.  1.544 

1,578 

1,725 

1,549 

.\ugust  0 . 

.  1,543 

1,592 

1,730 

1,558 

August  15 . 

.  1,529 

1,577 

1,733 

1,557 

■August  22 . 

.  1,543 

1,591 

1,750 

1,575 

.Xugust  29 

1,538 

1,588 

1,572 

I.S85 
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CURRENT  EARNINGS  REPORTS  OE  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


OpcritlliiK  CompaiiiPH 


Per  Operatinc 

Cent  Itatio 


C onsuiners  Power 
(A'ear  ended  .July  31) 

Gross  earnings . 

1931 

.  $31,539,018 

1930 

$33,134,787 

Increase 

—  4.8 

.Vet  earnings . 

17.953,509 

17,431,483 

3.  1 

Detroit  Edison 

(A'ear  ended  .July  31) 

Gross  earnings  . 

50,957,034 

55,574.049 

-8.  5 

•Vet  earnings . 

17,194,385 

18.158,945 

—5.  3 

Kansas  City  Power  A  Light 
(Year  ended  .July  31) 

Gross  earnings . 

14,861.518 

14,719,033 

0  9 

Vet  earnings . 

8,037,348 

7,412.152 

8,4 

•  ihio  Edison 

(Yearende»l  .luiy  31) 

(troBS  earnings . 

18,745,395 

19,388.315 

-  3  3 

Vet  earnings . 

11,496,357 

11.350.970 

1.2 

I’uget  Sound  Power  A  Light 
(A'ear  eiide<l  .luiy  31) 

Ciross  earnings  . 

15.425,388 

17,042,685 

—  3.5 

Vet  earnings . 

7.103.551 

7,283.578 

—2,5 

Sierra  Pacific  Eleidric 
(A'ear  ende<l  .July  3 1 ) 

(iross  earnings  . 

1.559.207 

1,449,340 

7  5 

Vet  earnings  . 

570,431 

523.185 

-8,  5 

Southern  California  IVlison 
(.“^ven  mos.  end*xl  .luiy  31) 
(iross  earnings  . 

23,338.912 

23,219,93) 

0.5 

Net  earnings . 

15,054.277 

15,034.475 

0.2 

T.ampa  Electric* 

(A'ear  ended  .luiy  31) 

(iross  earnings . 

4,500,672 

4.586.240 

—  19 

•Vet  earnings . 

1.668.305 

1.532.280 

8,9 

\  irginia  Electric  A  Power 

1  A'ear  ended  .June  30) 

( iross  earnings . . . . 

17,073,852 

17,187,585 

-0.7 

•Vet  earnings  . 

7.750.627 

7,771,065 

0  3 

Wisconsin  Public  Service 
(A'ear  ended  June  30) 

(iross  earnings . 

5.591.272 

5,598.355 

-0  I 

Vet  earnings . 

2,293,821 

2.424.065 

—5.4 

4.34 


50 


HoMIiik  C'oiiipaiile> 


Per 

Cent 


( iperafinc 
Itatio 


.\inerican  Power  <Sc  LitshtA  siiba. 

(Year  ended  .June  30t 

Grose  earnings . 

.Vet  earnings  ,  ,  . 

Associated  CJaa  &  Ele<’tric  A  subs. 
fYear  ended  .June  30) 

Gross  earnings  . 

Vet  earnings . 

Cities  Service 

fYear  ended  .luiy  31) 

Grose  earnings  . 

Vet  earnings  . 

Columbia  Gas  A  Kiei'tric  A  subs. 

(Year  ended  .tune  30) 

Gross  earnings  . 

Vet  earnings  . 

Commonwealth  A  Southern  A  subs. 

(Year  ended  .Imy  31) 

CJrose  earnings  . 

Vet  earnings  . 

lOnstern  IHiiities  .A.ssm-iates  A  con¬ 
stituent  cos. 

(Year ended  .July  31) 

Grose  earnings . 

Vet  earnings . 

National  Power  A  I.ight  A-  subs. 

(Year  ended  .tune  301 

Gross  earnings . 

Vet  earnings  . 

Vevada-California  F'.lectric  A-  subs, 

(Year  ended  .luIy  31) 

Gross  earnings  . 

Vet  earnings  . 

North  .American  Light  A  Power 
A  subs. 

(Year  ended  .lune  30) 

Gross  earnings . 

Vet  earnings .  . 

Public  Service  Corporation  of  New 
.Jersey  A  subs.* 

(Year  ended  .July  31) 

Gross  earnings.  . 

Vet  earnings . 

*  Operating  expenses  include  depreciation 


1931 

1930 

Increase 

1931 

1930 

$85,337,092 

$88,168,965 

—  3  2 

48 

49 

44,404,000 

45,555,537 

—  2.7 

84,419,141 

84.499.748 

0.0 

53 

54 

39,105,819 

38,741,844 

1.0 

45,150.827 

57.759.847 

— 20  0 

43,530.459 

55,889.192 

22.2 

93,429,817 

100,359.801 

6,9 

50 

48 

45,781,402 

51.889.757 

9,9 

134,713,585 

145,219,204 

—  7  9 

48 

49 

70.557,474 

74,520,523 

—5.2 

9.245.420 

9.376,774 

—  1.4 

58 

59 

3,852.941 

3,813,150 

1.3 

78.823,375 

81.130.401 

—2.8 

55 

55 

35,857,305 

36, 505.393 

—  1.8 

5.801.365 

5,524,920 

3. 1 

48 

49 

3,030,272 

2,855,513 

5.7 

47,135.532 

t6.7I4.276 

1.0 

54 

55 

21,697,582 

21,142.460 

2.6 

139,017,481 

138.803,800 

0  5 

57 

59 

45,136,851 

42.599,721 

5.7 
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Business  News  and  Markets 


New  30- Watt 
Lamps  Are  Announced 

Xew  type  .^()-\vatt  “Mazda”  lamps 
have  been  announced  both  by  the  Gen¬ 
eral  Electric  and  the  Westinghouse 
companies.  Both  are  priced  at  15  cents, 
and  both  are  available  October  1. 

The  Westinghouse  Lamp  Company 
announces  a  vacuum  type  30-watt 
"Mazda”  lamp  in  a  G-19  bulb,  designed 
for  a  life  of  600  hours.  It  will  be  sup¬ 
plied  in  only  two  voltages,  115  and  120. 

The  incandescent  lamp  department  of 
the  General  Electric  Company  announces 
a  30- watt.  11 5- volt  or  120- volt  “Mazda” 
lamp  that  will  serve  well  in  many  light¬ 
ing  decorations,  some  of  which  are  now 
being  planned  for  the  approaching 
Christmas  season.  Its  life  also  is  esti¬ 
mated  at  600  hours. 

▼ 

Bussmann  Manufacturins 
Gets  Fuse  Order 

A.\'  ORDER  FOR  42.000  large  power  fuses 
for  heavy  industrial  equipment  has  been 
shipped  by  the  Bussmann  Manufactur¬ 
ing  Company  of  St.  Louis  to  the  Anglo- 
Chilean  Consolidated  Nitrate  Corpora¬ 
tion  in  Tocopilla,  Chile.  This  is  .said 
to  he  one  of  the  largest  single  fuse  orders 
ever  placed  by  an  industrial  organiza¬ 
tion  with  an  American  firm.  The  fuses 
are  of  the  new  super-lag  renewable  type 
perfected  by  the  Bussmann  company  last 
year. 

The  Anglo-Chilean  Consolidated  Ni¬ 
trate  Corporation  is  controlled  by  the 
Guggenheim  interests. 

T 

Abboit’s  Analysis  of 
New  Code  Complete 

The  current  revision  of  the  National 
Electrical  Code,  upon  which  the  elec¬ 
trical  committee  acted  last  F'ebruary 
and  which  was  approved  by  the  Na¬ 
tional  Fire  Protection  Association  re¬ 
cently,  has  been  carefully  analyzed  by 
A.  L.  Abbott,  engineer,  of  the  uniform 
legislative  department  of  the  National 
Electrical  Manufacturers’  Association. 
This  analysis  is  ready  for  distribution. 

The  analysis  was  made  on  account  of 
the  large  number  of  changes  the  revi¬ 
sion  contains  this  year  which  probably 
affect  the  industry  more  than  any  other 
previous  revision.  Each  changed  rule 
is  reprinted  and  compared  with  the 


corresponding  1930  rule.  These  rules, 
together  with  each  amendment,  are 
briefly  e.xplained  to  bring  out  the  sig¬ 
nificance  of  the  change. 

“The  Analysis  of  the  1931  Revision 
of  the  National  Electrical  Code”  is  ap¬ 
proximately  130  pages  in  the  approxi¬ 
mate  size  of  the  National  Electrical 
Code.  It  is  being  published  by  the  Na¬ 
tional  Electrical  Manufacturers’  Asso¬ 
ciation  as  a  contribution  to  the  industry. 


A  30-YEAR  background  in  the  hurly- 
burly  of  manufacturing  has  forced 
upon  me  the  fundamental  that  the  finan¬ 
cial  health  of  my  business  makes  co¬ 
operation  in  the  electrical  industry  an 
economic  necessity.  What  are  the  pur¬ 
poses  and  aims  of  the  electrical  leagues? 
Functionally  each  league  may: 

1.  Do  for  a  member  that  which  he 
cannot  do  for  himself.  This  may  con¬ 
sist  of  training  the  public  or  even  the 
industry  to  be  open-minded  or  to  keep 
an  open  mind. 

2.  Improve  markets  by  more  intelli¬ 
gently  co-ordinating  the  industry’s  posi¬ 
tion  in  relation  to  other  industries 
which  are  also  seeking  to  attract  the 
user’s  dollars. 

3.  Increase  sales  for  members’  mer¬ 
chandise  by- 

fa)  Gathering  and  sifting  information, 

(b)  Distributing  information. 

(c)  Promoting  use  of  information. 

(d)  Bringing  about  more  favorable  opin¬ 
ions  on  part  of  buying  public  and 
those  who  influence  buyers. 

(e)  hhigaging  in  selling  and  promotional 
activities. 

4.  Improve  quality  and  quantity  of 
personal  contacts  by 

(a)  Enrolling  all  subdivisions  of  the  in¬ 
dustry. 

(b)  Organizing  frequent  “get-to¬ 
gethers.” 

(c)  Forming  educational  groups. 

(d)  Promoting  understanding  and  con¬ 
fidence  to  the  end  that  leadership 
and  support  shall  be  always  present 
when  any  task  needs  doing. 

I  find  that  the  work  of  leagues  divides 
into  two  kinds — aggressive  and  defen¬ 
sive.  A  league  may  tie  into  some  prod- 

*From  n  recent  address  before  Camp 
Co-operation  XI,  Association  Island,  N.  Y. 


which  will  distribute  10.000  free  copies 
to  the  members  of  the  International 
Association  of  Electrical  Inspectors,  the 
National  Electrical  Manufacturers’  As¬ 
sociation,  the  National  Electric  Light 
Association,  the  Association  of  Elec- 
tragists  International  and  the  Interna¬ 
tional  Association  of  Municipal  Inspec¬ 
tors.  Additional  copies  can  be  obtained 
by  any  one  at  10  cents  per  copy  from  the 
officers  of  the  association. 


uct  like  refrigerators,  washing  machines 
or  ranges  and  dynamically  promote  their 
sale,  but  these  are  relatively  few  in 
number.  A  broad  program  will  attract 
many  more  manufacturers — those  whose 
goods  form  but  a  part  of  the  final  sale 
and  who  get  indirect  benefits.  I  have 
in  mind  those  whose  products  are  wire, 
conduit,  schedule  material,  entrance  and 
service  switches,  etc.  The  “Red  Seal” 
is  a  fair  example  of  an  aggressive, 
though  broad  activity.  Being  one  of  the 
many  who  get  only  indirect,  if  actually 
any,  benefits  from  league  efforts  of  an 
aggressive  nature.  I  look  to  the  de¬ 
fensive  efforts  for  my  benefits  from 
league  membersbip. 

Defensive  results — to  me  a  league 
membership  is  insurance.  How  or 
where  else  can  we  so  readily  obtain 
the  benefit  of  others’  experience  ? 
Progress  comes  from  “exposure  to” 
and  “collision  with”  other  folks’  views. 
Where  else  may  we  so  quickly  and 
easily  be  made  aware  of  and  sensitive 
to  industry  opinion?  Where  else  is 
afforded  a  forum  wherein  to  educate 
and  be  educated  ?  When  we  are  through 
changing  we  are  through.  After  all. 
wisdom  is  adjusting,  balancing  and  put¬ 
ting  knowledge  in  perspective.  We 
must  have  facts — the  league  can  supply 
them.  There,  too.  we  learn  to  know 
and  to  rate  competitors  accurately. 
Competitors  largely  control  our  profits, 
regardless  of  whether  they  sell  our  kind 
of  goods  or  an  entirely  disassociated 
item  competing  for  the  usable  surplus 
above  living  costs  of  tho.se  to  whom  we 
hope  to  sell. 

It  has  been  said,  and  I  believe  rightly, 
that  60  per  cent  of  the  profit-making 


▼  TV 

How  the  Electrical  Leagues 
Help  the  Manufacturer 

By  FRED  R.  FARMER 

President  Beardslee  Chandelier  Manufacturing  Company 
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factors  are  outside  the  control  of  my 
immediate  business,  and  to  whom  would 
you  rather  delegate  the  influencing  of 
these  factors  ?  Then,  too,  the  league 
:an  assist  me  in  answering  or  solving 
some  of  the  present  marketing  prob¬ 
lems,  embracing  reduction  of  marketing 
costs,  new  methods  of  distribution, 
clianges  in  demand,  public  acceptance, 
salesmen’s  training,  etc.  True,  a  manu¬ 
facturer  might  do  all  of  this  for  him¬ 
self — but  at  what  a  cost  ? 

W  hat  does  it  cost  ?  The  cost  is  two¬ 
fold — time  and  money.  W’hy  spend  the 
time  ?  Only  because  by  so  doing  yon 
ran  do  in  a  more  effective  way  what 
}’ou  have  to  do  any  way.  W  hy  spend 
the  money?  Only  to  pay  or  help  pay 
for  what  must  be  done  by  others  and 
what  you  can’t  do  yourself.  Common 
sense  will  dictate  that  this  cost  must  be 
less  than  you  woulfl  pay  for  the  same 
results  by  any  other  means. 

Should  I  join?  The  truth  of  the 
situation  is  that  in  these  days  of  com¬ 
plex.  intricate  and  below-par  sales  1 
<lon’t  dare  miss  any  opportunity  to  add 
to  my  store  of  facts,  and  nothing  takes 
the  place  of  the  league.  Leagues  may 
and  sometimes  do  creak  at  the  joints. 
Local  leagues  have  been  known  to  do 
foolish  things — much  misguided  effort 
has  been  expended.  I  he  future  will  see 
more  energy  wasted.  But  there  isn’t 
anybody  else  in  sight  to  do  what  they 
try  to  do. 

.•\nv  league’s  limiting  factor  is  its 
quality  and  (|uantity  of  membership. 
I’erhaps  it’s  better  to  say  that  any  limit¬ 
ing  factor  is  the  effective  spirit  r)f  its 


members,  either  large  or  small  in  num¬ 
ber.  If  the  "go-to-it”  spirit  is  good, 
then  results  are  produced.  Joining,  to 
me,  means  I  have  a  better  chance  to  do 
what  I  must  do  any  way.  and  the  dues 
pay  for  doing  what  I  can’t  do  myself. 
Yes,  leagues  are  a  necessity  to  manu¬ 
facturers.  and  they  must  join  to  give 
both  time  and  money  to  accomplish  that 
which  will  make  net  profits  possible. 

▼ 

Lists  the  Cities  Usins 
Creosoted  Pine  Poles 

.\  .si.\TKE.x-r.\(.E  iiooKLET  listing  the 
cities  in  the  United  States  that  use 
creosoted  pine  poles  has  been  issued  by 
the  International  Creosoting  &  Construc¬ 
tion  Company.  Galveston.  Tex. 

Pearly  in  the  history  of  the  develop¬ 
ment  of  the  creosoted  pine  pole  (|uestion 
was  raised  as  to  its  use  on  city  streets. 
It  was  feared  that  the  bleeding  of  sotne 
of  the  poles  might  cause  trouble  if  the 
clothing  of  pedestrians  rubbed  against 
them.  Advances  in  treating-plant  ma¬ 
chinery  and  in  the  science  of  timber 
treatment  have  provided  a  drier  pole 
than  that  of  years  ago.  and  this  is  one 
of  the  factors  that  account  for  the  in¬ 
stallation  of  creosoted  pine  poles  in 
cities  everywhere. 

Copies  of  the  booklet  may  be  obtained 
by  addressing  the  International  Creo¬ 
soting  &  Construction  Company,  Gal¬ 
veston.  Tex. 


T  T  T 

Business  Depression  Curtails  Exports 


Effect  of  business  depression  upon  export  trade  is  seen  in  the  steady  decline 
in  monthly  eleetrical  export  fiifiires.  I  he  trend  has  been  dowmaird  since 

October,  1921. 


Refriseration  Division 
of  N.E.M.A.  Meets 

Meetings  of  the  various  committees  of 
the  Refrigeration  Division  of  the  Xa- 
tional  Electrical  .Manufacturers’  .As¬ 
sociation  were  held  at  the  Dayton 
Country  Club  recently,  when  tin- 
division  and  its  committees  were  the 
guests  of  the  Erigidaire  Corporation. 
The  division  aLo  met  as  a  unit. 

The  industrial  research  committee’s 
plan  for  individual  member  co-o]x;ration 
with  the  Frozen  PMods  .Association  wa> 
unanimously  approved  by  the  division. 
The  plan  recommends  that  the  individual 
members  lend  their  support  by  joining 
and  forming  a  refrigeration  division  oi 
that  association.  Several  of  the  division 
members  indicated  their  intention  of 
making  application  for  membersliip  in 
the  F.E..\. 

That  the  National  Fire  Protection  .\s- 
sociation  at  its  meeting  .May  14  voted  to 
support  the  .\.S..A.  code  and  abandoned 
effort  to  adopt  an  ordinance  wa' 
reported  by  the  codes  and  ordinance' 
committee. 

number  of  stales,  cities  and  munic¬ 
ipalities  were  reported  to  have  been 
assisted  materially  by  (ilenn  .MulHy 
iti  developing  and  co-ordinating  the 
details  and  technical  aspects  of  their 
contemplated  refrigeration  codes  and 
ordinances.  .Mr.  .Muffly  stands  ready 
to  assist  any  state,  city  or  munic¬ 
ipality  which  contemplates  the  de¬ 
velopment  of  a  refrigeration  c<Kle. 

.A  code  of  ethics  presented  by  the 
commercial  practices  committee  was  ac¬ 
cepted  by  the  division  for  submission  to 
counsel  for  approval.  It  was  decided 
that  after  review  by  counsel  the  code 
would  be  submitted  to  the  members,  to¬ 
gether  with  his  comments  and  suggeste'l 
corrections,  for  adoption  by  letter  vote. 

.A  study  of  time  financing  of  refriger- 
;itors  and  refrigeration  equipment  wa' 
recommended  by  the  commerci.il 
practices  committee.  The  division  ap 
proved  the  recommendation  and  assigned 
the  subject  to  that  committee  for  in¬ 
vestigation  and  report. 

T 

TRADE  BRIEFS 

The  Worthington  Pump  &  Machinery 
Corporation  has  acquired  the  manufac¬ 
turing  and  marketing  facilities  of  Metal- 

weld,  Inc.,  Philadelphia. 

• 

The  Wheeler  Reflector  Company  of 
Boston  announces  the  opening  of  a  new 
subsidiary  plant  at  44  A’ork  Street. 

Toronto,  known  as  the  Wheeler  Re¬ 
flector  Company  of  Canada.  Ltd. 

• 

'The  Norma-Hoffmann  Bearings  Cor¬ 
poration  announces  the  opening  of  a 
sales  office  at  1014  .American  Bank 
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New  En3ldnd  Industries 
Are  Picking  Up 


Buildinjf,  Parkway  and  Walnut  Street. 
Cincinnati.  C.  U.  Kilhain  has  been 

made  manager  in  charge. 

• 

John  J.  Stanton  has  been  appointed 
.Milwaukee  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany,  covering  Wisconsin  and  the  upper 

peninsula  of  Michigan. 

• 

E.  \y.  Loomis  has  been  appointed  as 
Middle  Atlantic  district  manager  of  the 
Westinghouse  organization. 

• 

'I'he  Leland  Electric  Company  reports 
for  six  months  ended  June  30  a  net 
profit  of  $80,401  after  charges  and  taxes. 
e(|ual  to  $2.01  a  share  on  the  capital 
stock,  compared  with  $28,015.  or  70 

cents  a  share,  in  the  first  half  of  1930. 

• 

The  incandescent  lamp  department  of 
the  General  Electric  Company  at  Xela 
Park.  Cleveland,  announces  that  2.500- 
lumen.  4,000-lumen  and  6,000-lumen 
street  series  lamps  of  6.6-amp.  and 
7.5-amp.  ratings  are  now  available  with 
inbuilt  cut-outs  in  the  bases. 

T 


New  York  Metal  Prices 


.Aug  26,  1931 

.Sept.  2.  1931 

Cents  per 

Cents  per 

Found 

Pound 

Copper,  ele<'tr<)lytic . 

75 

75 

Lead,  .Am.  .s.  &  It.  price. 

4.  40 

4  40 

Antimony . 

6.  55 

6.60 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

4  15 

4  15 

Tin,  .Straits . 

27  00 

26  70 

.Aluminum,  99  per  cent... 

23  30 

23.  30 

INDEX  numl)ers  of  industrial  activity 
in  New  England  based  on  monthly 
returns  received  by  Elfxtrical  World 
showing  electrical  energy  consumption 
in  numerous  representative  plants  in  the 
various  industry  groups  are  given  in  the 
accompanying  table,  published  in  re¬ 
sponse  to  requests  for  regional  data  sim¬ 
ilar  to  those  announced  each  month  for 
the  United  States  as  a  whole. 

.\djustments  have  been  made  for  dif¬ 


ferences  in  the  length  of  the  working 
month,  but  not  for  seasonal  variation^. 
The  chart  shows  the  weighted  averages 
for  all  industrial  groups  combined. 

The  two  recent  depression  points,  the 
last  in  December,  1930,  are  clearly  evi¬ 
dent,  as  is  also  the  subsequent  rise.  The 
table  brings  out  the  upward  movement 
in  textiles  since  midsummer  of  19.30. 
which  has  contributed  largely  to  the 
regional  recovery. 


Electrical  World  index  of  industrial  activity  in  New  England,  1927-1931 


1927 


i92& 


1929 


1930 


1931 


Imlices  of  Itidustruil  Activity  in  New  England — Adjusted  for  26  Working  Days 


-  -  -  -  -  — - — -  - - - - - - - - — i#w - 


Jan.  I'et).  .Mar.  .\pr.  .Ma.v  Jnne  .Inly  .tua.  .sept.  Oct.  Nov.  Deo.  Jan.  Feb.  Mar.  .\pr.  May  June 

Allindustry .  117  2  120  4  113  4  114  0  115  2  112  0  109  3  105  4  114  0  114  0  109  7  103  9  115  2  125  2  1  16.9  113  8  109  1  108  4 

CLoninuls  .  107  8  130  7  102.5  140  5  162  0  112  0  118  0  1112  93  7  92.2  92  2  88  8  120  0  135.8  134  8  140  2  142.5  109  4 

Iron  and  steel .  131  7  110  0  1  30  6 

.Metal-workint'  plants .  125  6  124  4  126  4 

.Metals  group .  117  7  124  8  113.7  114  4  1  14  8  110  8  103  2  106  5  126  0  124  6  125.3  124.2  125  8  133  1  120  6  127  3  120  2  127  6 

.  94  1  100  8  93.5  95  2  96  0  86  4  86  1  98  5  104  2  99  7  98  0  87  8  96  0  108  4  100  6  91  7  83  8  79  5 

Lmnlx-r .  113  3  105  9  92  7  114  5  107  0  134  6  113  2  114  5  87  0  96.2  115  4  110  7  117  2  103  2  103  4 

I'aper  and  pulp .  128  7  130  3  116  0  1110  110  3  135  3  124  3  115  2  119  5  120  5  102  1  100  9  139  0  143  0  136  2  121  2  120  0  116  6 

.  1113  123  5  114  8  117  2  117  5  113  4  104  0  101  3  109  4  111.2  112  0  93  2  107  0  126  0  120  4  119  2  125  0  127  9 

.  121  7  116  9  120  0  115  0  119  9  116  5  115  2  106  4  109  2  114.7  99  0  94  2  103  9  114  2  107  3  98  3  96  3  93  7 

— . . . — - - - -  —  .  - - - - - - - int . . —  - - - - - . 

July  .tug.  .Sept.  Oet.  Nov.  l)e<-.  .Ian.  Feb.  .Mar.  .Apr.  .May  June  July  .Aug.  Sept.  Oct.  Nov.  Dec. 

Allliidusiry .  102  4  102  2  115  3  119  3  124.4  120  2  127  6  132  8  130  8  125  4  123  3  123  5  113  4  113  2  118  2  126  2  118  1  107  0 

Cheriii.als .  119  4  112  7  123  0  122  5  135  3  146  2  139  0  153  2  133  3  126  4  126  5  150  8  126  5  124  0  132  6  161  8  149  6  144  5 

Iron  and  steel .  137  8  150  5  194  5  197  2  208  5  194  0  222  2  227  0  230  7  191  0  199  2  195  2  195  5  203  2  222  0  203  5  220  4  181  3 

Metal-working  plants.  126  2  121  5  138  2  140  5  153  3  144  5  153  2  170  2  176.0  154  7  147  0  151  7  140  8  140  5  142  0  143  2  140  5  130  9 

Metalsgroup .  129  6  129  8  154  2  156  7  169  2  158  8  173.0  186  7  191  7  164  5  162  I  164  2  156  8  158  3  163  0  160  0  162  8  145  2 

.  78  8  69  6  77  3  80  0  65  6  66  0  71  3  69  9  68  0  77  8  66  I  73  7  62  6  77  4  81  7  71  2  70  8  67  2 

*-9nil»er .  94  8  74  9  75  5  78  3  80  3  115  4  82  0  104  2  58  7  94  6  99  8  117  0  60  2  93  9  85  0  85  8  64  6  49  2 

I'aper  and  pulp .  115  2  119  1  119  0  126  0  115  8  116  6  118  4  124  1  118  4  135  8  121  8  120  8  115  6  108  6  115  3  134  0  1313  117  3 

.  125  4  126  4  150  0  144  8  136  3  109  8  140  6  129.4  138  2  125  0  131  8  119  0  112  6  109  8  1 16  9  113  6  107  2  106  8 

.  74  8  78.3  85.2  89  4  99  7  95.3  101.6  98.9  97.2  100  4  101.8  94  7  86  0  77  5  82  5  100  4  83  1  75  6 

■ -  •  -  -  - — - — iw - - -  - -  - - —  — - mi - — - — 

Jan.  Feb.  .Mar.  .Apr.  .May  June  July  .Aug.  .Sept.  t)et.  Nov.  Dec.  Jan.  Feb.  .Mar.  .Apr.  .Vlay  June 

■All  Industry .  120.5  115  2  105  0  105  9  101  3  94  2  83.5  87  1  88  1  93  2  96  3  86  3  90  2  105  5  105  8  109  4  104  4  98.4 

(kermrals .  1316  137  2  145  2  148  2  156  2  114  2  111  7  117  0  122  4  137  4  172  8  120  4  153  5  185  8  178  9  1614  163  3  165  1 

•roil  and  steel .  206  5  173  7  174  0  159  2  157  3  155  I  152  3  141  8  136  2  174  9  149  5  137  1  123  8  147  3  153  5  147  2  139  0  115  3 

Metal-working  plants  146  0  148  3  124  7  123  2  110  8  99  2  94  2  98  0  99  4  101  5  106  7  104  5  102  0  117  0  115  0  112  4  104  I  97  4 

Metalsgroup  163  2  155  8  138  9  133  2  124  2  114  2  110  5  110  4  110  0  122  0  116  9  92  1  107  3  125  3  126  0  119  2  114  4  102  5 

'  80  8  75  8  70.2  75.9  70  8  88  5  68  8  70  0  67  7  83  4  65  0  58  9  72  6  75  6  77  3  87  8  77  0  71  6 

'  62  I  48  8  48  5  55  8  50  8  47  5  49  3  49  2  46  9  34  0  43.6  39  I  42  8  52  3  48  2  50  8  50  3  49  4 

Paper  and  pulp  124  I  138  7  128  7  115  0  1214  116  5  120  8  102  5  103  3  128  6  107  5  96  0  107  6  122  7  152  0  146  5  145  6  149  6 

.  137  4  115  2  101  2  113  8  122  0  79  6  78  7  79  2  10  0  86  4  95  5  80.9  82  0  81  7  74  6  78  8  87  0  93  4 

.  89  4  74  6  75  2  80  2  73  5  70  8  50  5  58  I  64  3  57  2  72  8  72  3  75  2  82  5  79  3  87  5  89  I  83  2 
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The  equipment  market  in  the  East  is  developing  an  encour¬ 
aging  outlook  in  connection  with  large  building  projects, 
especially  for  government  purposes.  Central-station  buying, 
on  the  other  hand,  has  been  almost  at  a  standstill  in  spite  of  a  fair 
volume  of  inquiries  for  big  equipment.  Street-lighting  equipment  is 
promising. 

- Power  company  buying  on  the  Pacific  Coast  has  increased 

and  there  are  indications  of  a  revival  of  industrial  buying.  The 
Southeast  reports  more  activity  in  the  electrical  field  than  for 
many  weeks. 


Market  Conditions 


PACIFIC  COAST 

— The  past  week's  market  has 
featured  power  company  sales  and 
prospects  on  one  hand,  and  on  the 
other  a  possible  hint  of  the  lony- 
expected  axoakeniny  of  the  industrial 
market  after  an  eiyhteen-inonth 
letharyy,  thoiiyh  it  is  too  soon  yet 
to  say  xvhether  this  comeback  is 
permanent. 

— Power  companies’  reports  shozv 
a  yood  increase  in  domestic  home 
load,  reflectiny  appliance  and  ranye 
sales,  made  duriny  the  past  year, 
but  also  shoxi'iny  a  marked  decrease 
in  industrial  rex'enue.  Possibly  be¬ 
cause  of  this  fact  nexo  construction 
and  installation  in  Xorth  California 
estimated  at  $1,000,000  have  been 
postponed  pendiny  a  real  need 
for  it. 

The  Los  Angeles  municipal  plant  is 
preparing  an  additional  18.U()()-hp.  in¬ 
stallation  near  Saugus,  estimated  to  cost 
1,000 ,000  when  complete  for  opera¬ 
tion.  It  is  the  third  unit  and  will 
bring  the  installation  to  60,000  hp.  Cen¬ 
tral  California  building  is  featured  by 
a  $4,000,000  construction  program  of 
the  C'atholic  Church,  comprising 
schools,  colleges  and  other  eductional 
institutions,  the  structures  being  well 
distributed.  Government  purchasing 
was  considerably  boosted  by  the  recent 
visit  of  the  fleet  to  San  Francisco  bay. 
Orders  include  2,000  radio  batteries, 
maintenance  material  and  arc-welding 
equipment  for  Mare  Island  and  $25,000 
worth  of  radio  tubes.  The  industrial 
purchasing  included  $11,000  worth  of 
Westinghouse  motors  for  Marion  Steam 
Shovels,  $15,000  worth  of  motors  for 
driving  pumps  in  an  oil  refinery,  built 
in  San  Francisco,  but  for  shipment  to 
Tulsa,  $17,000  worth  of  motor  |)arts  for 
a  pump  manufacturer  in  Pomona,  and 
$3,500  worth  of  pumps  and  motors  for 
Berkeley,  Retail  business  is  very  slowly 
improving,  California  records  showing 
that  such  sales  have  increased  0  per  cent 
in  the  Bay  area  and  2  per  cent  in 
-outhern  California  over  the  previous 


month.  Collections,  however,  have 
shown  a  5  per  cent  rate  of  decrease 
at  the  same  time.  Railroad  buying  is 
reduced  to  lowest  dimensions,  although 
accumulated  tieeds  and  the  necessity  of 
purchasing  have  produced  such  orders 
as  a  half  carload  of  dry  batteries  and 
sizeable  lots  of  line  material. 

A  constantly  increasing  number  of  oil¬ 
burning  heating  installations  in  Seattle 
residences  are  reported  by  dealers, 
-August  sales  totaling  in  e-xcess  of  100,- 
000  not  including  about  $15,000  worth 
of  automatic  electric  control  etiuipment. 
Sales  of  small  motors  and  control  equip¬ 
ment  for  fruit  handling  in  eastern 
Washington  orchard  districts  are  re¬ 
ported  heavy.  Wire  and  cable  sales  are 
practically  nil,  with  no  business  in  sight 
before  the  first  of  the  year.  This  also 
applies  to  poles  and  pole  line  hardware. 
With  the  exception  of  a  small  movement 
of  miscellaneious  switchgear  and  some 
small  distribution  transformers,  appar¬ 
atus  sales  recently  approximate  only  a 
few  thousand  dollars.  The  city  of  Seat¬ 
tle.  through  the  purchasing  department 
and  Board  of  Public  Works,  within 
the  next  two  weeks  e.xpects  to  buy  a 
considerable  number  of  distribution 
transformers,  ranging  from  10  to  150 
kw.,  and  last  week  purchased  about  200 
poles  from  45  ft.  to  90  ft.  Sales  re¬ 
ported  included  25  transformers  from 
li  to  50  kva.,  30  motors  from  75  hp. 
down  to  small  industrials,  including 
fruit  and  vegetable  canneries ;  45  ma¬ 
chines  from  150  hp.  down,  the  major¬ 
ity  under  50  hp.  to  pulp  and  paper  mills, 
wood-working  plants  and  miscellane¬ 
ous  sources,  and  ten  machines  from 
25  hp.  down  to  sawmills. 

CONSTRUCTION  PROJECTS 

.Stauffer  Chemical  Company,  Los  -Angeles, 
Calif.,  plans  plant  to  cost  about  $75,000. 
Long  Beach,  Calif.,  has  plans  under  way 
for  public  utility  building  to  cost  $100,000. 
Owens-Illinois  Glass  Company,  Toledo. 
Ohio,  contemplates  call  for  bids  in  Sep¬ 
tember  for  branch  plant  at  -Alameda,  Calif., 
to  cost  close  to  $1,000,000.  Portland  Bat¬ 
tery  Manufacturing  Company,  Portland, 
Ore.,  plans  factory  to  cost  about  $100,000. 
Seattle.  Wash.,  contemplates  expenditure 
of  $5,000,000  for  hydro-electric  power  plant 
and  e.xtensions  in  transmissif  n  lines. 


National  Steel  Construction  Company, 
Seattle,  Wash.,  plans  plant  improvement- 
to  cost  over  $70,000. 


SOUTHWEST 

— The  autumnal  increase  in  elec¬ 
trical  business  has  commenced  a 
little  earlier  than  usual.  While 
there  has  been  no  chanye  in  the 
demand  for  stock  sices,  the  utilities 
are  buyiny  a  little  more  freely  and 
there  is  increasiny  activity  in  the 
Illinois  coal  niininy  reyion. 

Orders  have  been  reported  for  the 
following  apparatus.  A  lot  of  induction 
voltage  regulators  costing  $9,000 :  tele¬ 
metering  equipment,  $5,000 ;  turbine  re¬ 
pair  parts,  $7,500 ;  substation  etiuipment, 
including  transformers,  oil  switches  and 
steel  work,  $7,500,  and  a  portable  auto¬ 
matic  motor-generator  set  for  an  lllinoi-, 
coal  mine,  $6,500. 

CONSTRUCTION  PROJECTS 

Board  of  Public  Works,  Kansas  City, 
Mo.,  plans  hangar  and  shop  at  municipal 
airport  to  cost  close  to  $200,000.  .State 
Board  of  Affairs,  Oklahoma  City,  Okla., 
has  approved  plans  for  vocational  training 
school  at  institution  at  Sulphur,  Okla.,  to 
cost  $85,000;  also,  plans  new  buildings  at 
institution  at  Taft,  Okla..  to  cost  $100,000. 
Gulf  States  Utilities  Company,  Beaumont, 
Tex.,  plans  transmission  line  from  Sabine 
Lake  to  county  line,  about  28  miles.  Signal 
Officer,  Signal  Corps,  United  States  .Army, 
Eighth  Corps  area.  Fort  Sam  Houston. 
Tex.,  will  receive  bids  until  September  18 
for  an  underground  telephone  conduit  sys- 


SOUTHEAST 

— Last  week  witnessed  more  activity 
in  the  electrical  field  of  the  South¬ 
east  than  has  been  noted  for  many 
zveeks  past.  Hozvevcr,  it  is  not 
felt  that  this  is  anythiny  more  than 
a  temporary  pick-up,  for  the  tone  of 
business  is  yenerally  quiet  over  the 
entire  territory. 

-A  Georgia  power  company  let  orders 
for  $11,000  worth  of  regulators,  $6,700 
worth  of  distribution  and  small  power 
transformers,  $3,800  worth  of  oil  circuit 
breakers  and  $3,800  worth  of  lightning 
arresters.  Oil  circuit  breakers  and  dis¬ 
connect  switches  amounting  to  $10.00<> 
were  ordered  for  a  cable  company  in 
-Alabama,  while  a  Tennessee  company 
purchased  $10,000  worth  of  powe;  cable 
and  three  333-kva.  transformers.  -A 
cotton  mill  in  Georgia  ordered  50.000 
spindles,  200  7j-hp.  motors,  complete 
with  magnetic  type  switches,  and  200 
texrope  drive,  this  equipment  for  re¬ 
placement  use.  Another  cotton  mill  in 
the  same  state  ordered  motor  and  trans¬ 
former  equipment  amounting  to  ap- 
pro.ximately  $40,000  and  a  rayon  plant 
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ill  Tennessee  ordered  a  turbine  costini^ 
in  excess  of  $30,000. 

CONSTRUCTION  PROJECTS 
Harvey  Paper  Mills  Company,  VVells- 
burg,  W.  Va.,  plans  addition  to  cost  close 
to  $50,000.  Kentucky  &  West  Virginia 
Power  Company,  Hazard,  Ky.,  plans  in¬ 
stallation  of  street-lighting  system  at  Ash¬ 
land,  Ky.  Dixie  Terminal  Company, 
.\tlanta,  Ga.,  plans  early  construction  of 
multi-story  dry  and  cold  storage  plant  at 
.\tlanta,  Ga.,  to  cost  close  to  $1,000,000. 
Georgia  Forestry  Association  and  State 
Department  of  Forestry  and  Geological 
Development,  both  .Atlanta,  Ga.,  plan  ex¬ 
perimental  paper  and  pulp  mill  to  cost 
$75,000  and  have  secured  appropriation. 

❖ 

NEW  ENGLAND 

— Thf.rk  was  little  change  ill  the 
trade  trend  in  this  district  diiriiiy 
the  f’ast  week'  except  for  slight 
signs  of  more  steadiness  in  buying 
small  p07i'er  equipment  and  some 
noticeable  increase  in  inquiries  for 
electrical  materials. 

— Small  motor  sales  show  little 
change  over  the  trend  which  has 
continued  at  a  low  scale  during  the 
past  month  and  inquiries  for  heaz’v 
equipment  are  fe^v.  On  the  other 
hand,  the  I'olume  of  scheduled  ma¬ 
terial  sales  is  holding  up  well: 
small  switch  sales  are  steady  and  a 
few  orders  for  inside  switches  re¬ 
ceived  from  a  Massachusetts  pozeer 
company  zvere  noted  among  last 
zceeh's  sales.  Also  reported  zeas  a 
demand  for  line  materials  on  clos¬ 
ing  jobs  in  this  di. strict. 

.Among  active  specialties  attracting  at¬ 
tention  are  noted  increasing  sales  of 
electric  water  heaters,  a  lot  of  twenty 
being  recently  placed  by  one  prominent 
manufacturer.  In  addition  an  electrical 
cooking  equipment  was  recently  installed 
in  a  Maine  institution.  Of  interest  are 
recent  sales  of  equipment  for  sound 
recording  amounting  to  over  $20.0(M). 
.A  new  contract  soon  to  be  placed  for 
similar  apparatus  used  for  police  broad¬ 
casting  services  amounting  to  about 
$40,000  is  reported.  Continuance  of 
marine  equipment  sales  is  reported  by 
one  manufacturer  and  wiring  contracts 
involving  installation  of  lighting  serv¬ 
ice  for  institutions  are  increasing  in 
number.  Appliance  sales  are  showing 
little  change,  though  dock  sales  are 
outstanding  recently,  .500  being  sold 
Wie  past  month  in  the  Maine  district. 

CONSTRUCTION  PROJECTS 
Pepperell  Manufacturing  Company.  Bid- 
'leford.  Me.,  will  establish  new  cotton  mill 
unit  at  Lindale,  Ga.,  to  cost  over  $100,000, 
and  is  ordering  machinery.  Pacific  Mills, 
Inc..  Lawrence,  Mass.,  contemplates  expan¬ 
sion  program  at  branch  dyeing  and  finishing 
I'lant  at  Lyman,  S.  C.,  to  cost  over  $^>5,000. 
Arrow- Hart  &  Hegeman  Electric  Com- 
patiy,  Hartford.  Conn.,  has  plans  for  an 
addition  to  its  electric  equipment  manu- 
iactnring  plant. 


EASTERN 

— Maturing  large  building  proj¬ 
ects  for  the  government  and 
private  interests  are  bringing  some 
sizable  awards  for  electrical  equip¬ 
ment  and  supplies  in  the  Eastern 
district.  With  some  heaz’y  prospec¬ 
tive  business  to  be  closed  for  similar 
account  during  the  next  few  zveeks, 
the  market  is  developing  an  en- 
couranging  outlook  in  this  line. 

— Central  stations,  on  the  other 
hand,  continue  to  mark  time  in  con¬ 
nection  zeith  equipment  commit¬ 
ments,  and  zt'hile  inquiries  are  hold¬ 
ing  at  fair  volume,  it  is  exceedingly 
difficult  to  turn  these  into  orders. 
Wire  and  cable  shozc  improved  call, 
particularly  for  early  government 
requirements.  Street-lighting  ap¬ 
paratus  gives  promise  for  some 
good  business  during  the  next  30 
to  60  days. 

Electric  elevators  are  scoring  some 
record  orders  for  the  year.  The  Otis 
b'levator  Company  has  secured  a  con¬ 
tract  for  such  equipment  for  the  new 
.Marshall  Field  building  at  Chicago, 
totaling  close  to  $1,000,000.  The  eleva¬ 
tor  division  of  Westinghouse  Electric 
&•  .Manufacturing  Company  will  furnish 
units  for  the  new  post  office  buildings 
at  New  A'ork  and  Chicago,  aggregating 
.about  $740,000  and  $200,000  respec¬ 
tively;  another  large  order  covers  elec¬ 
tric  elevators  for  the  new  building  for 
the  Bankers  Trust  Companv,  New 
York,  for  $700.(X)0.  The  S'.  Heller 
Elevator  Company,  Milwaukee,  Wis.,  is 
low  bidder  for  a  unit  for  the  Pearl 
Harbor  navy  yard  of  the  government. 

While  industrial  demand  is  noticeably 
restricted,  the  outlook  for  better  fall 
buying  looms  ahead.  .A  leading  con¬ 
tracting  interest,  specializing  in  in¬ 
dustrial  buildings,  reports  awards  for 
new  plants  over  70  per  cent  higher  in 
August,  as  compared  with  July  busi¬ 
ness.  one  week  alone  during  the  first 
noted  month  showing  mr)re  than  $300.- 
000  for  industrial  structures.  Motor 
demand  has  trended  downward  for 
several  weeks,  and  there  is  little 
prospect  for  immediate  change.  Rail¬ 
way  account  has  grown  quiet,  n-ith  a 
temporary  lull,  as  well,  for  marine 
equipment.  Graybar  Electric  Company, 
New  York,  will  furnish  e(|uipment  for 
an  ornamental  street-lighting  system  at 
Dallas.  Tex.  .Anaconda  Wire  &  Cable 
Company  has  secured  an  award  for 
wire  from  the  city  of  Los  .Angeles,  Calif. 

CONSTRUCTION  PROJECTS 
Signal  Supply  Officer.  .Signal  Corps, 
L’nited  States  Army,  .Army  Base,  Brook¬ 
lyn.  N.  A'^.,  will  receive  bids  until  September 
14  for  a  quantity  of  insulators,  various 
types  (Circular  14)  ;  until  September  15 
for  quantity  of  wire  in  lots  of  3.000  to 
9.000  miles  (Circular  12)  ;  until  Septem¬ 
ber  15  for  quantity  of  reels  in  lots  of  3,000 


to  9, (MX)  (Circular  15).  New  A'ork  Central 
Railroad  Company,  New  York,  has  taken 
out  a  permit  for  a  multi-story  warehouse 
and  distributing  building  to  cost  $350,000. 
Standard  Oil  Company  of  New  A'ork,  New 
A'ork  City,  plans  bulk  oil  storage  and  dis¬ 
tributing  plant  at  Dunkirk,  N.  Y.,  to  cost 
about  ^00,000.  Congoleum-Nairn,  Inc.. 
Kearny,  N.  J.,  is  having  plans  drawn  for  a 
linoleum  manufacturing  plant  at  Bay  Point. 
Calif.,  to  cost  over  $1,000,000.  Bureau  of 
.Supplies  and  Accounts,  Navy  Department. 
Washitigton,  D.  C.,  will  receive  bids  until 
September  15  for  quantity  of  electric  fans 
for  Philadelphia,  Annapolis  and  other  na\y 
yards  (Schedule  6426).  Hutzler  Brothers 
Company,  Baltimore,  Md.,  will  build  an 
addition  to  department  store  to  cost  over 
$175,000.  Office  of  the  Architect  of  the 
Capitol.  Washington,  D.  C..  will  receive 
bids  until  September  17  for  a  street-light 
ing  system.  Botanic  Garden. 

❖ 

MIDDLE  WEST 

— The  end  oe  August  finds  no  great 
acceleration  in  business  oz'er  the 
past  feze  zeeeks.  yet  there  is  a  dis¬ 
tinct  disposition  to  indulge  optimis¬ 
tic  hope  of  zvhat  may  happen  in 
September. 

— Press  reports  indicate  that  the 
Ford  shutdozvn  zvhich  began 
August  A  zeill  be  broken  by  the  re¬ 
employment  of  15.000  men  before 
the  middle  of  September.  I  'n- 
official  reports  state  that  this  num¬ 
ber  zvill  be  increased  to  50,000. 

Steel  proeluction  activity  in  the  De¬ 
troit  area  is  indicated  on  the  increase 
in  the  near  future  by  a  major  plant  ex¬ 
tension  of  one  large  producer.  This 
straw  perhaps  shows  the  direction  of 
the  wind  in  the  automobile  industry. 
There  is  evidence  that  retail  prices, 
lagging  always  behind  wholesale  (|uo- 
tations.  have  finally  reached  bottom  and 
that  the  retail  buyer  is  making  up  his 
mind  that  this  is  true.  While  consump¬ 
tion  of  electricity  in  industry  is  not 
making  any  spectacular  gain,  it  is  not 
showing  any  striking  decrease.  It  may 
be  .said,  perhaps,  that  those  who  are 
employed  have  begun  to  be  less  afraid 
to  spend  their  money. 

CONSTRUCTION  PROJECTS 
Three  Lakes.  Wis.,  i.s  arranging  an 
appropriation  of  $20,000  for  an  ornamental 
lighting  system.  Board  of  N’ocational  Edu¬ 
cation,  Manitowoc.  Wis.,  plans  new  call 
for  bids  for  vocational  training  school  to 
cost  $200.(X)0.  Murray  Corporation  of 
America.  Ecorse,  Detroit,  Mich.,  plans  addi¬ 
tion  to  metal  stamping  plant  to  cost  over 
$10().0(X).  Firestone  Tire  &  Rubber  Com¬ 
pany,  .Akron,  (Thio,  plans  factory  branch, 
service  and  distributing  plant  at  Chicago, 
Ill.,  to  cost  $350.(X)0.  American  Man¬ 
ganese  Steel  Comiwny.  Ill.,  has  purchased 
property  at  Welland.  Ont.,  for  new  branch 
plant  to  cost  $200,000.  Standard  Oil  Com¬ 
pany  of  Indiana,  Chicago,  111.,  plans  ex¬ 
tensions  and  improvements  in  oil  refining 
plant  at  Whiting,  hid.,  to  cost  about 
$2.000.0(X).  Northwood,  N.  D.,  has  author¬ 
ized  an  electric  lighting  plant  and  distribut¬ 
ing  system. 
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New  Equipment  Available 


Time  Switch  Has  Self- 
Starting  Motor  Movement 

A  TIME  SWITCH  with  self-starting  syn- 
huilt,  so  tliat  it  occupies  a  minimum  chronous  motor  movement  made  by  the 
space,  and  the  fact  that  it  is  completely  Waltham  Watch  Company  has  been 
oil-immersed  makes  it  vapor-proof,  announced  by  the  Triplex  Products  Cor- 
weather-proof  and  dust-tight.  poration,  Clifton,  N.  J.  No  winding 

Because  of  its  rugged  construction  is  necessary,  thus  obviating  periodic 
and  its  completely  oil-immersed  feature,  trips  to  the  time  switch.  Accurate  elec- 
it  has  aroused  interest  among  engineers  trie  time  is  visible  at  a  glance  through 
in  charge  of  steel  mills,  gypsum  plants,  a  glass  window  in  the  door  of  a  cad- 
oil  refineries,  chemical  plants  and  cement  mium-plated  steel  housing.  'I'hese 
plants.  switches  may  also  be  obtained  in 

weatherproof  housings.  The  housing 
^  may  be  padlocked  or  sealed  and  is  fur¬ 

nished  with  knockouts  at  sides,  bottom 
Certain  important  c  han(;es  in  and  back. 

THE  MECHA.NisM  of  the  Bethlehem  1 1'^  switch  unit  comprises  a  “Mer- 
jmlverizer  are  announced  by  the  (Irindle  coid”  snap-action  switch  mechaniim 
Iniel  Kr|uipment  Company,  which  has  i‘>td  "Mercoid”  mercury  tubes,  operated 
taken  over  the  manufacture  and  sale  of  by  easily  set  “on”  or  “otif”  control  clamp 
the  table  roller  pulverizer.  These  ^"‘>ns.  The  time  switch  may  be  ob- 
changes  include  adjustments  in  the  tained  in  20,  40,  60  or  80-amp.  capaci- 
design  of  the  bearings,  rollers,  lubrica-  ties  at  110/220  volts,  with  the  synchru- 
tion,  setting  of  the  table  on  the  main  hhus  motor  arranged  for  110  volts,  60 
shaft,  and  the  seal  protecting  the  driving  cycles.  Clock  motors  for  220  volts  or 
Fear  aFainst  anv  dust.  One-niece  tracks  cycles  may  be  supplied. 


Controllers  for 
Mill  Applications 

.\  coMi’LETE  LINE  of  direct-current 
magnetic  controllers  for  heavy-duty 
service  with  series,  shunt  or  compound- 
wound  direct-current  motors  has  been 
announced  by  the  Westinghouse  Electric 
&  Manufacturing  Company.  They  are 
used  on  mill  and  material  handling 


applications  .such  as  roll  tables,  screw- 
downs,  shears,  bar  pullers,  ingot  bug¬ 
gies  and  other  service  in  which  quick 
and  accurate  stopping  is  necessary. 

The  control  panel  consists  of  an 
ebony  asbestos  lumber  base  supported 
on  a  substantial  angle-iron  framework. 
Type  SM  contactors  of  a  new  design 
and  high  rupturing  capacity  are  em¬ 
ployed  on  these  panels.  Inverse  time¬ 
limit  overload  protection  is  provided  by 
a  new  thermal  overload  relay,  which 
also  trips  instantaneously  on  abnormal 
overloads.  The  relays  reset  instanta- 
neouslv. 


Sin  Sle-Pli  dse  Directional  ■ 

A  DIRECTIONAL  DISTA.NCE  RELAY,  dcsig-  i  ■ 

nated  type  GAX,  has  been  announced  .  •  ^ I  r 

by  the  General  Electric  Company.  It  is  -Agp  HiliinBHiBj 

applicable  to  single  and  parallel  trans- 

mission  lines  for  rapid  protection  against 

phase-to-phase,  three-phase  and  double-  Normally  the  switch  is  supplied  with 
ground  faults.  The  relay  functions  to  one  “on”  and  “off”  control  clamp  cam. 
isolate  immediately  faults  occurring  If  desired,  additional  sets  of  clamp  cams 
within  the  protected  section,  to  operate  may  be  furnished.  The  minimum  oper- 
in  a  longer  time  on  faults  in  the  neigh-  ation  time  cycle  of  the  switch  is  30 
horhood  of  the  next  section,  and  in  a  minutes, 
still  longer  time  on  faults  in  other  sec¬ 
tions  to  which  it  is  desired  to  give 
back-up  protection. 

The  operating  time  of  the  relay  de¬ 
pends  solely  upon  the  reactance  of  the 
line  to  the  fault,  which  is  taken  as  a 
direct  measurement.  It  is  unaffected  by 
the  resistance  of  an  arc  at  the  point  of 
the  fault,  it  is  claimed. 

It  is  a  single-phase  device,  comprising 
a  starting  unit,  an  ohm  unit  and  a  tim¬ 
ing  unit.  The  starting  unit  indicates  that 
there  is  a  fault,  the  ohm  unit  indicates 
where  the  fault  exists  and  the  timing 
unit  sets  the  time  in  which  the  relay 
trips  the  oil  circuit  breaker  which 
isolates  the  fault. 


A  NEW  PORTABLE  PIPE  CUTTING  AND 
THREADING  MACHINE,  siinnle  and 
rugged  in  design,  has  been  announced 
by  the  Borden  Company,  W’arren,  Ohio. 
It  will  cut,  thread  and  ream  {  to  2-in. 
pipe,  steel,  wrought  iron,  brass  or  cast 
iron.  Three  opening  die  heads  are  .sup¬ 
plied,  }  xj  in.,  1  X  in.  and  1^  x  2  in. 
Dies  are  adjustable  for  over,  under  or 
standard.  It  is  not  necessary  to  back  off 
over  finished  threads.  It  has  a  -Chp. 
universal  motor,  reversible  at  the 
switch.  It  is  connected  with  flexible 
volt  light  line. 


Combined  Safety  Switch 
and  Magnetic  Contactor 

.•\  CO.MBI.N.VTIO.N  SAFETY  SWITCH  aiul 
magnetic  contactor  for  use  with  small 
a.c.  motors  has  recently  been  introduced 
by  the  Rowan  Controller  Company, 
Baltimore,  Md.  'I'he  equipment  can  be 
furnished  up  to  and  including  5  hp.,  220, 
440  or  550  volts.  Overload  protection  is 
furnished  in  other  Rowan  eqniimient  for 
those  who  prefer  this  feature  for  small 
motor  operation.  'I'he  unit  is  compactly 


440 
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